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Abstract 
Expert searchers engage with information as information brokers, 
researchers, reference librarians, information architects, faculty who teach 
advanced search, and in a variety of other information-intensive professions. 
Their experiences are characterized by a profound understanding of information 
concepts and skills and they have an agile ability to apply this knowledge to 
interacting with and having an impact on the information environment. 
This study explored the learning experiences of searchers to understand 
the acquisition of search expertise. The research question was: What can be 
learned about becoming an expert searcher from the learning experiences of 
proficient novice searchers and highly experienced searchers? The key 
objectives were: (1) to explore the existence of threshold concepts in search 
expertise; (2) to improve our understanding of how search expertise is acquired 
and how novice searchers, intent on becoming experts, can learn to search in 
more expertlike ways. 
The participant sample drew from two population groups: (1) highly 
experienced searchers with a minimum of 20 years of relevant professional 
experience, including LIS faculty who teach advanced search, information 
brokers, and search engine developers (11 subjects); and (2) MLIS students who 
had completed coursework in information retrieval and online searching and 
demonstrated exceptional ability (9 subjects). Using these two groups allowed a 
nuanced understanding of the experience of learning to search in expertlike 
ways, with data from those who search at a very high level as well as those who 
may be actively developing expertise. The study used semi-structured 
interviews, search tasks with think-aloud narratives, and talk-after protocols. 
Searches were screen-captured with simultaneous audio-recording of the think-
aloud narrative. Data were coded and analyzed using NVivo9 and manually. 
Grounded theory allowed categories and themes to emerge from the data. 
Categories represented conceptual knowledge and attributes of expert searchers. 
In accord with grounded theory method, once theoretical saturation was 
achieved, during the final stage of analysis the data were viewed through lenses 
of existing theoretical frameworks. For this study, threshold concept theory 
(Meyer & Land, 2003) was used to explore which concepts might be threshold 
concepts. Threshold concepts have been used to explore transformative learning 
portals in subjects ranging from economics to mathematics. A threshold concept 
has five defining characteristics: transformative (causing a shift in perception), 
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irreversible (unlikely to be forgotten), integrative (unifying separate concepts), 
troublesome (initially counter-intuitive), and may be bounded.  
Themes that emerged provided evidence of four concepts which had the 
characteristics of threshold concepts. These were: information environment: the 
total information environment is perceived and understood; information 
structures: content, index structures, and retrieval algorithms are understood; 
information vocabularies: fluency in search behaviors related to language, 
including natural language, controlled vocabulary, and finesse using proximity, 
truncation, and other language-based tools.  
The fourth threshold concept was concept fusion, the integration of the 
other three threshold concepts and further defined by three properties: visioning 
(anticipating next moves), being light on one’s ‘search feet’ (dancing property), 
and profound ontological shift (identity as searcher). In addition to the threshold 
concepts, findings were reported that were not concept-based, including praxes 
and traits of expert searchers. A model of search expertise is proposed with the 
four threshold concepts at its core that also integrates the traits and praxes 
elicited from the study, attributes which are likewise long recognized in LIS 
research as present in professional searchers. 
The research provides a deeper understanding of the transformative 
learning experiences involved in the acquisition of search expertise. It adds to 
our understanding of search expertise in the context of today's information 
environment and has implications for teaching advanced search, for research 
more broadly within library and information science, and for methodologies 
used to explore threshold concepts. 
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Definitions 
Terms and acronyms used in the context of this research are defined below.  
  Term   Definition 
command mode search In a command-mode search the searcher constructs 
queries without benefit of search-form input boxes or 
dropdown lists. 
controlled vocabulary A list of preferred terms (words or codes) that an indexer 
uses when assigning subject terms or descriptors to a 
database record to indicate the content of the article, 
book, or document. 
grey literature Publications issued by government entities, academia, 
and industry, in both print and electronic formats, that is 
not necessarily harnessed or even indexed by commercial 
publishing interests. Typically publishing is not the 
primary activity of the issuing organization. Scientific 
grey literature may be extensive and may include 
newsletters, reports, working papers, theses, bulletins, 
and meeting proceedings. 
HE Highly experienced, used to refer to the study 
participants who had at least 20 years of professional 
search experience. 
IR Information retrieval. 
IT Information technology. 
iterative search  In an iterative search the searcher engages in  
 progressive development of the search strategy; 
 review of interim results; 
 modification of multiple queries in sequence.  
Iterative searching differs from search-form-based 
searching in that the searcher creates results at each step 
in the search and these interim results may be re-
combined as the search strategy is modified.  
lawn mowing search A search that begins with a large set of results and 
become progressively more focused, producing a smaller, 
more precise set of results. Also called a successive 
fraction search. 
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 xii  
LIS Library and information science. 
liminality In the context of this study, liminality refers to the area or 
experience of conceptual thresholds through which a 
learner passes that transform perception of a given 
subject. 
MLIS Master in Library and Information Science degree. May 
also be known as MLS for Master in Library Science.  
NS Novice student, used to refer to the study’s subjects who 
were MLIS students recruited for participation based on 
having demonstrated exceptional ability in online 
searching coursework. 
pearl growing search A search that begins with a small set of results that are 
used to build a progressively larger set of results. Also 
called a “more like this” search.  
professional searcher An information professional who may perform searches 
for others, provide instruction in how to search, or who 
may work on interface or content development for search 
engines; distinguished from expert searcher, a much 
more selective term, suiting those who demonstrate 
characteristics of actual expertise (Chapter 2, p. 61-76). 
search session A search session is defined by the time a searcher spends 
interacting with a search engine, typically from logging 
on (if required) to disconnecting from or quitting the 
search engine.  
SME Subject Matter Expert, a person with considerable 
knowledge of a specific subject domain, e.g., medicine or 
law. 
threshold concept Core concepts that once understood, transform perception 
of a given subject (Meyer and Land, 2003). 
transparent search In a transparent search, the searcher 
 sees the ‘hit’ count for individual search terms, 
allowing for detailed diagnosis and refinement of the 
strategy; 
 has the ability to view terms in the database index and 
thesaurus and to utilize these terms in the next 
iteration of the search. 
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1) Chapter 1 - Introduction: 
Background, Research Problem, & Context 
 
  Do the research, tell the story.   
    —Laura Hillenbrand 1 
 
Background 
When the name of a search engine becomes a commonly used verb, we 
have traveled far beyond the signpost that society has embraced “search” as a 
normal part of getting things done. In this information environment, our 
understanding of what differentiates the “expert searcher” needs to be closely 
reexamined and even questioned. In addition, as the intelligence of search 
engines continues to increase, a valid question is: What does the expert searcher 
bring to the search interaction and to the search outcome and results? However, 
the professional searcher is thriving in a variety of professional roles: those who 
perform searches for others as intermediaries, who instruct others in how to 
search effectively, and who may work on search interfaces and content 
development for advanced search engines.  
In academia, instruction for the expert searcher is alive and well, too. 
MLIS (Master’s in Library and Information Science) programs in the U.S. and 
elsewhere offer courses in advanced search to prepare students for careers in 
information science, archives, and libraries of all kinds, positions demanding 
that they be far more than very good at googling. Two important research goals, 
                                                 
 
1 (as cited in Neff, 2002, para. 16). 
Acquiring Search Expertise Virginia Tucker PhD Thesis 
2  Chapter 1: Introduction 
given this background, are a deeper understanding how search expertise is 
acquired and exploring how to design curricula that prepare advanced students 
with conceptual knowledge to make the most of whatever search engines 
develop in the future or to take a role in developing them. 
Research Problem  
The research problem addressed by this study is focused on the learning 
experiences of information professionals who acquire expertise at searching. 
Expert searchers engage with information as information brokers, researchers, 
reference librarians, information architects, faculty who teach advanced search, 
and in a variety of other information-intensive venues. Their information 
experiences are defined by a profound understanding of both conceptual and 
skills-based knowledge. They have an agile ability to apply these concepts to 
interacting with and having an impact on the information environment. In order 
to understand and describe these concepts, the study explored the learning 
experiences of professional searchers and also the experiences of highly able 
novice searchers who are studying to develop search expertise and intent on 
becoming professional searchers.  
Purpose 
This study set out to address a gap in our understanding of concepts and 
cognitive skills involved in acquiring search expertise, concepts that transcend 
the particulars of an individual search engine and are critical to transforming 
how a search is conducted. To do this, it focused on the liminality between the 
able novice and the expert searcher. “Liminality” in this context refers to the 
Acquiring Search Expertise Virginia Tucker PhD Thesis  
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area or experience of conceptual thresholds through which a learner passes that 
transform perception of a given subject (Meyer & Land, 2003). The research 
study was designed so that insights were gained from those on both sides of this 
conceptual portal and from those who may be actively journeying through it and 
in a liminal state. The purpose was to understand the development of search 
expertise and explore the existence of threshold concepts that are grasped as 
search expertise is acquired. 
Research Question 
Posing the research question is important to “setting the boundaries on 
what will be studied” (Strauss & Corbin, 1998, p. 40) and indeed is considered 
essential to narrowing the research problem down to a “workable size” (p. 40). 
The research question for this study was:  
What can be learned about becoming a search expert from the learning 
experiences of proficient novice searchers and highly experienced 
searchers? 
Aims & Objectives 
The study’s aim was to improve our understanding of the conceptual 
knowledge that novice searchers, intent on becoming experts, need to learn to 
acquire search expertise in the context of today’s information environment. It 
had the following specific objectives:  
1. to explore the existence of threshold concepts in search expertise; 
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4  Chapter 1: Introduction 
2. to improve our understanding of how search expertise is acquired 
and how novice searchers, intent on becoming experts, can learn to 
search in more expertlike ways.  
Threshold concept theory (Meyer & Land, 2003) provided a framework for 
identifying concepts that are critical to acquiring search expertise. Because 
grounded theory was used, however, theoretical frameworks were not 
considered during the data collection and data analysis until the last phase of 
analysis.  
Research Context 
Considerable literature exists in both research and professional 
publications delineating the essential competencies that an information 
professional or librarian must have to be considered a skillful online searcher, 
but there is no agreed upon definition of an “expert searcher.” At the same time, 
library and information science (LIS) graduate education programs have 
included coursework in online searching skills and concepts for at least three 
decades. The objective of these programs is to teach what is necessary to the 
professional searcher—the type of searcher who typically performs searches on 
behalf of others and uses highly advanced techniques, strategies, commands, 
and knowledge of database content critical to sophisticated research, often on 
scientific, legal, and business topics. Careers for the MLIS graduate, whether in 
libraries, research, digital media, web development, archives, or other 
information science pursuits, demand searching skills far exceeding that of 
“good enough Googling” (Plosker, 2004, p. 34).  
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This research explored the learning-to-search experiences of proficient 
novice and professional searchers in order to better understand how search 
expertise is acquired. This study also adds to the body of research on searcher 
characteristics and is unique in that it focuses on expert searcher characteristics 
and the learning experiences that lead to expertise. Information professionals—
and those who instruct them—can benefit from a greater understanding of 
search expertise that builds on an integration of library and information 
professional search skills literature, Web-based search behavior research, and 
literature in relevant areas of novice-expert studies and learning theory.  
The desire to understand what differentiates an expert searcher from a 
novice or non-expert is not new. A wealth of research during the 1980s, when 
the number of online databases was growing exponentially, worked to address 
the question of what constitutes search skill at a level to be expected of an 
information professional. That literature was one part of the foundation of the 
literature review for this study and indeed, as far back as the 1970s, the subject 
of search expertise has received attention. An assertion at that time about 
successful search behaviors was that “We cannot yet define what it is that an 
experienced searcher knows that a beginner does not” (Bates, 1979. p. 205).  
There is now “a renewed interest in the knowledgebase and skill set 
required for expert searching,” according to the Medical Library Association 
(MLA, 2003, p. 3). The critical role of the expert searcher received a blast of 
attention in the aftermath of the tragic death of a healthy volunteer in an asthma 
study at Johns Hopkins University, a death largely attributed to insufficient 
searching of the literature by the researchers as the toxicity of the drugs used 
was well-documented. Medical librarians surveyed after the tragedy found that 
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the “Toxline [database] showed many citations identifying relevant articles” 
(Perkins, 2001, para. 3). In the University’s response to the Federal Drug 
Administration’s investigation, it included a new safeguard would “require 
investigators to collaborate with a librarian and a pharmacist to strengthen 
literature searches…to help search appropriate databases” (Johns Hopkins, 
2001). In the aftermath, the Medical Library Association (MLA) issued a policy 
statement which defined expert searching as “a mediated process in which a 
user with an information need seeks consultation and assistance from a 
recognized expert” (2003, p. 1). The policy statement described subject domain 
knowledge required of medical librarians as well as universal search skills.  
The role of the professional searcher continues to evolve and, with 
searching now an everyday task for most people, reexamining this framework of 
abilities is ongoing. “Librarians play more of an educator or trouble-shooter 
role. But in some areas, intermediaries are still (or again) relevant—particularly 
in corporate or government agencies where search experts are an important part 
of research teams, competitive intelligence operations, patent searching, and so 
forth” (Tenopir, 2010, p. 1).  
As expressed by C.S. Smith (2005), writing about the evolution of the 
roles and training of information professionals, “The old tension between 
experts and non-experts has arisen again, as our searching skills once again 
define us. The Web has changed the dynamic. Hands-on searching is 
commonplace [outside the profession]; training, where it occurs, is 
self-assigned; and non-experts now consider themselves experts” (p. 59). Smith 
lamented what this means for those with the responsibility for teaching MLIS 
students, observing that students view themselves as “already ‘searchers’” and 
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that “many consider themselves experts and must wonder what their professors 
have to teach them” (p. 59).  
The findings from this research contribute to the body of knowledge 
about the information experiences of expert searchers and fill gaps in our 
understanding of how a novice searcher acquires search expertise. 
Research Interest 
Several factors contributed to my interest in this research and the 
motivation to pursue it. My attention to the learning experiences of searchers 
has spanned many years and a variety of instructional settings, including 
seminars at universities and conferences, on-site workshops at corporations and 
government agencies, and distance learning courses. I first became intrigued 
with how people learn to search when I was a trainer in the late 1980s, 
conducting both beginning and advanced workshops in online searching. 
Participants were from information-intensive professions and typically included 
librarians, attorneys, chemists, financial analysts, and a variety of researchers 
and consultants. All were adult learners, save one 14-year-old accompanying his 
father, who confessed about his son, “He’s so much better at anything to do 
with computers.” The “computers” at that time were dial-up terminals running 
at 2400 baud. 
My interest continued during several years as an information architect, 
designing web-based search interfaces, interpretive algorithms, and online help 
systems. Decisions about what parts of the search process should be built in to 
the search form and the behind-the-form algorithms, and what parts should be 
controlled by the user were critical; the choices typically hinged on how much 
Acquiring Search Expertise Virginia Tucker PhD Thesis 
8  Chapter 1: Introduction 
the user could be expected to want to learn about search techniques, concepts, 
and refining strategies after the initial results were presented. Much also 
depended on the target user’s personal objectives and inclinations—as a result, 
many products were bifurcated into “basic” and “advanced” search modes, still 
a common interface design today.  
The third phase of my interest in the learning experiences of searchers 
began when I started teaching online searching to MLIS graduate university 
students and became fascinated by the differences in how they approached 
hands-on search exercises and conceptualizing search strategies. I require that 
students submit the record of their search interactions, along with reflective 
annotations to explain each step in the iterative search process, decisions made, 
and modifications they made to the strategy. The process calls to mind for many 
students the “show your work” edict of their high school algebra teachers. 
Reflections are typically candid and offer rich insights into the learning 
experience: “I think this is sometimes my greatest searching weakness – the 
inability to switch gears at a moment’s notice or at a brick wall to shift a search 
in a way I was not anticipating” (K.B.).   
Through evaluating these reflections I have enjoyed a glimpse into the 
learning that is taking place and the “stuck” places that often are part of 
learning. I have also glimpsed expertlike searching behaviors in some of these 
novice searchers. This is where my interest in studying search expertise took 
hold.  
What is the learning experience like for these students? Most of them 
begin the MLIS online searching course as avid Googlers but typically have not 
ventured outside the single search box into Google advanced search mode or 
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even tried shortcuts like “site:” searching. With this as background, their first 
encounter with commercial, command language systems that require proximity 
operators and field delimiters can border on traumatic. However, the control 
afforded the searcher and the transparency of command-language systems 
provide a rich environment for learning about information retrieval, not possible 
with Google-like interfaces. How they experience the typical search engine 
begins to shift from a black box to a glass box. As one student put it,  
I can see how the system is built, how inverted indexes look, what 
the system is doing, and how it is that search systems put on 
interface layers to make things more user-friendly. All the things I 
learned from using the command-language system I applied to 
using other systems and I have to say that my searching skills have 
improved much since learning it. (J.V.) 
I have also been engaged in discussions among experienced professional 
searchers, including other instructors of online searching and an ‘expert 
searcher’ listserv. I began gleaning comments from these searchers and my 
students relevant to the divide between proficient novice and expert searchers. 
This practical experience has helped to inform the research design as well as 
being a factor in motivating the study and clarifying its objectives.  
Research Plan 
Overview 
Grounded theory was selected as the best methodology to elicit evidence of 
learning experiences and conceptual knowledge involved in the acquisition of 
search expertise. Through this method, the research design was open to exploring 
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unanticipated results and theory emerged from the data. The study used semi-
structured interviews, plus search tasks with think-aloud narratives and talk-after 
protocols. Searches were screen-captured with simultaneous audio-recording of the 
think-aloud narrative. Data were coded and analyzed using NVivo9 and manually. 
The participants were recruited from two population groups, highly 
experienced professional searchers and proficient novices, resulting in the following 
subjects: (1) eleven professional searchers (having an average of 32.7 years of 
search experience), including LIS faculty who teach advanced search, information 
brokers, and search engine professionals; (2) nine MLIS students who had 
completed coursework in information retrieval and online searching and 
demonstrated exceptional ability (20 subjects total). Using subjects from these two 
groups allowed a nuanced understanding of the experience of learning to search, 
with data from those who search at a very high level as well as those who may be 
actively journeying through a learning threshold, en route to expertise.  
Theoretical frameworks were set aside during the data collection and initial 
data analysis phases in accordance with grounded theory method. In the last phase 
of data analysis theoretical lenses were used. The most important of these was 
threshold concept theory (Meyer & Land, 2003). A threshold concept has five 
defining characteristics—it is: transformative (causing a shift in perception), 
irreversible (unlikely to be forgotten), integrative (unifying separate concepts), 
troublesome (initially counter-intuitive), and may be bounded. This framework 
provided a way to identify the critical concepts for search expertise and “an 
insightful perspective and powerful heuristic for looking at this puzzle” (Perkins, 
2006, p. 43).  
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With one of the research objectives being “to improve our understanding 
of how search expertise is acquired and how novice searchers, intent on 
becoming experts, can learn to search in more expertlike ways,” the study was 
designed so that it might have practical implications for library and information 
science curricula. As groundwork for exploring this area of potential impact and 
further background for the study, a curriculum survey was conducted to identify 
current practices in LIS education in online searching. The survey results are 
covered in the next section of this chapter.  
Assessing the Plan  
Searching today takes two major forms: simplified form-based searching 
on the publicly available Web—important for everyone to be skilled at—and 
more sophisticated form-based and command language searching for materials 
on commercially available search engines that are intended for students, 
scholars, and researchers in a particular field. The search tasks in this study 
were designed to be performed on the latter type of search system, specifically, 
Dialog. In order to assess this part of the research plan and to verify the 
usefulness of this study for LIS education, I conducted a survey of current 
online searching coursework in MLIS programs. The survey was conducted in 
spring 2010, shortly after the pilot study.  
The survey was designed for these two purposes: (1) to provide a 
preliminary assessment of the potential impact of this study to the educational 
community in the LIS profession; (2) to verify the parameters of the search task 
component in the research design, specifically the choice of the command-
language search system Dialog.  
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With these objectives in mind, I designed the survey to investigate the 
types of search systems used in MLIS online searching courses and, further, to 
ask which systems were used for any hands-on searching exercises that were 
components of these courses.  
Survey Design 
The survey utilized data from the most recent Association for Library 
and Information Science Education general survey (ALISE, 2009) to establish 
the participant group. A short questionnaire was distributed via email to 
instructors of online searching courses at the 25 largest MLIS programs as 
identified by ALISE (Appendix C.1.). The total number of universities in the 
ALISE list is 57. Courses were selected based on the content of their course 
descriptions and not necessarily their course titles. Course titles ranged from 
“Searching Online Information Systems” to “Information Access in an 
Electronic Environment.”  
The survey questionnaire elicited information about the instructor’s use 
of both command-language and search-form-mode systems as well as 
requirements for hands-on search time. (See Appendix C.3.) 
Survey Results 
Three rounds of emailed requests were distributed during February and 
March 2010. The response rate was 68 percent; 17 of the 25 schools returned 
completed questionnaires. A list of respondent schools and course names is in 
Appendix C.2. Survey results were disseminated to respondents via my website, 
www.iLibrarian.org. 
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In response to the first question about use of “command language search 
systems” and “search form, menu-driven system (such as EBSCOhost or 
website search engines like Google)”, 59 percent of the respondents reported 
using command-language systems; 47 percent use search form, menu-based 
systems. There is overlap as some courses reported using both types of systems.  
The specific systems utilized by those using command language systems 
are summarized in Table 1-1 below.  
Table 1-1. Search systems used in courses teaching command-language searching. 
Command Language Search 
Systems Used  
Percentage of Yes Respondents 
(N=10) 
DialogClassic 70% 
Factiva 40% 
LexisNexis 30% 
Other 20% 
Note: The numbers do not total to 100% because some courses reported using more 
than one system. 
 
The search engines used in courses taught by respondents using search form, 
menu-based systems are summarized in Table 1-2 below.  
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Table 1-2. Search form systems used in online searching courses. 
Search Form, Menu-driven Search 
System Used 
 
Percentage of Yes 
Respondents  
(N=8)  
EBSCO 75% 
ProQuest 63% 
Google 50% 
LexisNexis Academic 50% 
OCLC First Search 50% 
Scopus 38% 
CSA 38% 
Wilson 38% 
Other (Yahoo, Bing, Ovid, LISTA) 25% 
 Note: Systems that were used by only one respondent are not listed. 
 
The survey also queried if hands-on searching was a required component 
of the online searching course; 53 percent of respondents answered ‘Yes.’ There 
was a follow-on question that asked which search systems were used for this 
hands-on searching component; the systems could be command-language or 
form-based. DialogClassic, the system used in this study, was by far the 
dominant response to this question; 89 percent of those requiring hands-on 
searching used DialogClassic, with only 33 and 22 percent for the other systems 
represented. The responses are summarized in Figure 1-1. It should be noted 
that there is overlap amongst search systems as respondents often reported using 
multiple search systems for the hands-on component of their courses.  
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Figure 1-1. Search systems used for hands-on component of searching courses. 
 
The results from this survey confirmed its two objectives: (1) the 
relevance of this study to LIS education and (2) support for the choice of a 
command-language system in the research design. 
Tang’s Survey 
Tang (2012) conducted a survey of online searching courses in MLIS 
programs in the U.S. and Canada in late 2011.The results were reported at the 
ALISE meeting in January 2012. This more recent survey supported the 
previous survey results that pertained to the systems used in the MLIS searching 
courses. The respondents were five universities with MLIS programs; the 
results were as follows:  
• All 5 programs used the Dialog command-language search system in 
their online searching courses; 
• 4 of 5 programs used the EBSCO search service; 
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• 3 of 5 programs used LexisNexis, Factiva, ProQuest, and Web of 
Science; 
• Other search systems were used by only one program. (Tang, 2012, p. 8) 
The Dialog command-language search system was the dominant search system 
in this survey, helping to support the choice of this system for this study.  
Limitations 
The participants in this study were students enrolled in a Master of 
Library and Information Science degree program in the United States and 
information professionals in the U.S. who are highly experienced professional 
searchers. In designing the research plan, I anticipated that findings would have 
limited relevance for understanding search experiences of those without a 
library or information science background or career goals in the information 
profession. The study was not designed to address cultural, age, or gender 
issues. However, due to the screening requirement of years of experience as 
professional searchers, the highly experienced searchers were older than the 
novice-student searchers in the study.  
Thesis Overview 
The chapters in the thesis are briefly described below. Chapters 2 
through 6 are described in more detail in the abstracts that follow.  
Chapter 1 introduces the research question, the study’s aims and 
objectives, and my motivation and purpose for pursuing the research problem. 
A short discussion of the anticipated significance and limitations of the research 
is presented as well as an overview of the research plan. The results of an initial 
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survey to determine the value of research into command-language systems are 
reported, as is a smaller survey conducted by another researcher which 
supported my finding.  
Chapter 2 is a review of relevant literature; it consists of three main 
sections: online searching, novice-expert research, and learning framework, 
with the focus on threshold concept theory.  
Chapter 3 describes the research design and methodological framework 
of grounded theory. The study’s data collection methods, data analysis 
processes, and research protocols are explained.  
In Chapter 4, the research results are presented and, in Chapter 5, the 
results and theoretical findings are discussed. 
Chapter 6 summarizes the conclusions from the study, its implications, 
and ideas for future research. 
Chapter Abstracts 
Chapter 2 – Literature Review: The Scene, Backdrop, & Framework 
The literature review informed the study in several ways and from 
different perspectives. This chapter reports on what is currently known about 
characteristics of experienced searchers and our understanding of search 
expertise. It also discusses what is meant by the terms novice and expert and 
argues for adopting these concepts in this work. Areas of literature that 
influenced the research design are discussed as well, including models of skill 
acquisition (Dreyfus), the conceptualist-vs-operationalist continuum (Fidel), 
search tactics (Bates), and reflection as a learning practice (Schön et al.).  It is 
noted that a major part of the literature review was conducted after data 
Acquiring Search Expertise Virginia Tucker PhD Thesis 
18  Chapter 1: Introduction 
collection and analysis, in accord with grounded theory methodology; the 
threshold concept theory literature (Meyer & Land) was reviewed preliminarily 
and then set aside. Once the data were analyzed, this theoretical framework was 
studied in greater depth; this is covered in the last section of the chapter (The 
Framework). It argues for threshold concept theory as an appropriate theoretical 
lens in this study to explore and further our understanding of the learning 
experiences of the participants and the themes that emerged from the data. 
The literature review is organized into three main sections and within 
each of these are focused areas of literature of particular interest and relevance:  
The Scene: Online Searching. Online searching conducted by 
professional searchers is the research scene for this study because this is the 
environment where the learning experiences take place.  
The Backdrop: Novices and Experts. Novice-expert research literature is 
the backdrop for this study because it represents the larger scene of research in 
which the characteristics of search expertise may be more deeply understood. 
The Framework: Threshold Concepts. This section begins with a 
definition of learning that is most relevant for this study in order to position the 
“rest of the story” suitably. Following this is a review of the literature of 
threshold concept theory, covering an understanding of what threshold concepts 
are, their characteristics, how they are identified, and what this area of research 
literature has to say for furthering our understanding of how searchers learn to 
become expert searchers.  Threshold concept theory provided a useful 
theoretical framework for this study. 
A unified model of search expertise based on existing research literature 
reviewed in the chapter is proposed and presented.  
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Chapter 3 – Research Design: Methodology, Data Collection & Analysis 
This chapter covers the study’s research methodology of grounded 
theory, theoretical perspectives related to the chosen method, data collection 
protocols (such as think-aloud and talk-after), and data analysis processes. It 
describes the recruitment of participants, the interviews and search tasks 
conducted, data gathering instruments used, and the lessons learned from the 
pilot study that gave rise to modifications of the main study. Overlapping 
phases of data analysis are described, as well as how the data were prepared, 
unpacked, and cycled through recursively in order to identify emergent 
categories and themes. Manual methods were used during the first two stages 
and both manual and software-aided (NVivo9) methods were used for the other 
stages. The categories and themes are reported on in the subsequent Chapter 4: 
Results. 
Chapter 4 – Results: Emergence of Threshold Concepts, Praxes, & Traits 
The results of the data analysis are presented in Chapter 4. The first 
section describes the demographics of the participants; the subsequent sections 
report on the coding, analysis, and thematic results.  The codes and categories 
that emerged during the process of analysis are reported along with 
representative extracts from the interview transcripts and narratives from the 
search tasks. Reports generated by NVivo are included to help summarize the 
data and to convey visual representations of the results. 
The core categories were: Category A: Broad view, Category B: Subject 
domain, Category C: Nature of learning, Category D: Qualities/approaches, 
Category E: Tools/search knowledge, Category F: Work-related experiences. 
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Within each core category are from four to seven code clusters used to organize 
the data and present the results. As grounded theory methodology calls for any 
existing theoretical frameworks to be set aside while the data are being analyzed 
these categories literally emerged from the data. Once saturation has been 
achieved, there is a final stage during which the data may be viewed through the 
lenses of existing theoretical frameworks. For this study this final stage utilized 
the lens of threshold concepts theory. Once the coding had been organized into 
logical categories during this stage of analysis, the themes that were emerging 
could be further articulated. Three major themes were apparent: Concepts that 
exhibited the characteristics of threshold concepts; Praxes which included 
practices, approaches, and strategies; and Traits which included qualities, 
characteristics, and attitudes.  
Chapter 5 – Discussion & Conclusions: A Model of Search Expertise 
This chapter discusses the results reported in the previous chapter and 
extends them to key findings, the theory that emerged from the research, and 
how this theory relates to the research models and theory in the literature 
reviewed in Chapter 2. This chapter is pivotal as, indeed, identifying and 
discussing the theory that emerges from the results is a critical piece in the 
research process—it brings meaning to the data, extends our knowledge, and 
explains what we have seen.  
Throughout the discussions in this chapter, the research question and 
objectives are used as touchpoints. The research results from the data were 
relevant to differing degrees to the initial objectives and, as such, some of the 
data are also considered in terms of future study they may suggest.  
Acquiring Search Expertise Virginia Tucker PhD Thesis  
Chapter 1: Introduction  21 
The chapter is organized into two main sections, according to the themes 
reported at the end of the previous chapter: 
• Concepts found to be critical in the learning experiences of the 
participants to acquiring search expertise.   
Themes that emerged provided evidence of three concepts in the 
experience of acquiring search expertise which transcended the search engine or 
tools in play and which had the characteristics of threshold concepts. These 
were: information environment: the total information environment is perceived 
and understood. For example, processes in the creation of a data source, such as 
the practices of a publisher, aggregator, or tagger, are known and 
accommodated in search decision-making; information structures: content, 
index structures, and retrieval algorithms are understood; information 
vocabularies: fluency in search behaviors related to language, including natural 
language, controlled vocabulary, and finesse using proximity, truncation, and 
other language-based tools. In addition to the threshold concepts, findings are 
reported that were not concept-based, including praxes and traits of expert 
searchers. 
A key finding from the study was concept fusion, the ability of the 
searcher to integrate the three threshold concepts, which is defining of expertise 
in searching. Search expertise was further defined by three properties: visioning 
(anticipating next actions), being light on one's 'search feet' (dancing property), 
and profound ontological shift (identity as searcher).   
• Praxes and traits of expert searchers. Praxes included approaches to 
searching, strategies, tactics, and tools used. Praxes were not concept-
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based but centered on skills, tools, and practices customarily employed 
or applied as part of the search process. Traits of expert searchers 
included qualities and attitudes.  
Chapter 6 – Summary, Implications, & Future Directions 
Chapter 6 revisits the research question and objectives and discusses 
how these have been fulfilled by the study. Implications of the research findings 
are addressed, including those for LIS curriculum in online searching, 
methodologies for eliciting evidence of threshold concepts, and how this 
research contributes to the understanding of search expertise and the unified 
model presented in Chapter 2. Recommendations for future research directions 
are described. 
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2) Chapter 2 - Literature Review: 
The Scene, Backdrop, & Framework 
 
 
It is the hardest thing in the world to frighten a mongoose, because he is 
eaten up from nose to tail with curiosity. 
—Rudyard Kipling 2  
 
Introduction 
The literature review informed the study in several ways and from 
different perspectives. This chapter reports on what is currently known about 
characteristics of experienced searchers and our understanding of search 
expertise; it discusses what is meant by the terms novice and expert and argues 
for adopting these concepts in this work. The approach to the literature review 
was to parse out the key ideas from the study’s objectives and this resulted in 
the following areas of research literature to explore, explicated according to 
words extracted from the thesis title:  
Search Expertise. This aspect comprises two components: the nature of 
expertise itself, drawing from the broad backdrop of novice-expert research 
literature (covered in The Backdrop: Novices and Experts section of this 
chapter), and the professional searcher whose search abilities far exceed those 
of other searchers (in The Scene: Online Searching section). 
                                                 
 
2 (Kipling, 1922, p. 207). 
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Acquiring and Learning Experiences. The acquisition of search expertise 
is rooted largely in the learning experiences of the searcher, however, the 
literature has also demonstrated that certain attributes are present in expert 
searchers; thus, the literature review covers the searcher’s learning experiences, 
practices, and characteristics, as well as factors such as subject domain 
knowledge and search engine rapport. These topics and LIS education in online 
searching are addressed within the section, The Scene: Online Searching.  
Threshold Concepts. This study sought to identify essential concepts in 
the learning experiences of those who are intent on acquiring search expertise. 
Threshold concept theory provided a framework for identifying these critical 
concepts; this literature is covered in the section The Framework: Threshold 
Concept Theory. This ultimately led to further understanding of the nature of 
search expertise itself. 
In accord with grounded theory methodology, the review of literature for 
the theoretical framework of threshold concepts was reviewed preliminarily and 
then set aside. Once the data were analyzed, threshold concept theory was 
studied in greater depth (The Framework section). Threshold concept theory 
was a compelling theoretical lens in this study to explore and further our 
understanding of the learning experiences of the participants and the themes that 
emerged from the data. 
The literature review is organized into three main sections within this 
chapter that reflect this identification of the literature relevant to the research 
objectives: online searching, novice-expert, and learning framework. Within 
each section are focused areas of literature particularly germane to the study:  
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The Scene: Online Searching 
 The professional searcher 
 Confounding factors  (such as subject domain knowledge) 
 LIS education in online searching 
 Web-based searching  
The Backdrop: Novices and Experts 
 Novice-expert research 
 Reflection as a learning practice of experts 
 Expertise at learning 
The Framework: Threshold Concept Theory and Learning 
 What is ‘learning’? 
 Characteristics of threshold concepts 
 Threshold concepts and curriculum 
 Methodologies for investigating threshold concepts 
The context of this study in the research literature is represented spatially by 
Figure 2-1 below. 
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Figure 2-1. Research Literature Context for This Study. 
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The Scene: Online Searching 
Online searching conducted by professional searchers is the research 
scene for this study because this is the environment where the learning 
experiences take place. Four areas within the online searching literature are 
particularly relevant to this study. The first seeks to identify those skills deemed 
necessary to the professional searcher, regardless of the work setting, search 
engines, or databases being used. The second area focuses on specific database 
content areas, often those that depend on esoteric terminology and subject 
domain knowledge, such as medical searching or legal research. This literature 
is useful for identifying and understanding variables that have the potential to 
confound results in this study of search expertise. The third area is the literature 
specific to LIS education in online searching, covering both research and 
professional publications. Finally, the fourth area is web-based searching, a 
wide-ranging area of research literature; my concentration here is on studies of 
highly capable searcher experiences, awareness of the search environment, and 
approaches to learning to search. 
Before delving into these four areas in the literature of online searching, 
two terms need to be discussed as they will surface throughout this section: 
iterative and transparent. Both terms apply to the command-language type of 
interface commonly used in the early days of searching by information 
professionals—and which is still considered the “power” search mode today. 
Command-language searching involves the use of logical and proximity 
connectors and field restrictors, for example, and little or no reliance on an 
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interface that automatically applies the search operations that fit the largest 
number of cases, thereby allowing the searcher to avoid understanding and 
having to manipulate these operators for the needs of a particular search.  The 
goal with command-language systems is to enable the searcher to retrieve all 
and only the relevant documents, so there is also little or no reliance on 
relevance ranking by the search engine. This type of searching also involves an 
iterative approach.   
An “iterative” search is one that employs progressive development of 
the search strategy, review of interim results, and modification of multiple 
queries in sequence. This style of searching relies on an understanding of the 
database structure for optimal search results. Iterative searching differs from 
search-form-based searching in that the searcher creates results at each step in 
the search and these interim results may be re-combined as the search strategy is 
modified.  
Some command-language systems—most notably DialogClassic, the 
search interface used in this study—are both iterative and transparent. In a 
“transparent” search system the searcher:  
• sees the “hit count” for individual search terms, allowing for both highly 
detailed diagnosis and nuanced refinement of the search strategy;  
• has the ability to view terms in the database index and thesaurus and to 
utilize these terms in the next iteration of the search;  
• must construct queries without benefit of input boxes and dropdown 
lists, resulting in a heavier burden of understanding the database 
structure in order to produce the best search results.  
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There is more control over the search results on this type of command-
language search engine but also more burden on the searcher as there is more 
for the searcher to learn about how information retrieval works—and only 
information professionals are likely to invest in learning in depth how to use an 
iterative, transparent search system.  
Fernandez-Luna, Huete, and MacFarlane argued that using a command 
language search system as a teaching tool can give students an “understanding 
of how an underlying search engine works” (2009b, p. 213). Drabenstott (2004) 
described using command language search engines to teach searching strategies 
effectively, delineating six specific strategies covered in her classes for MLIS 
students, such as pearl-growing and building-block.  
Searching on a command-language system that is transparent and 
iterative has been likened to experiencing a hot rod with the hood and body 
stripped away (Tenopir, 2001); there is no automatic shift or throttle and the 
workings of the engine are laid bare to see. A similar analogy that resonates for 
artistically inclined searchers is how artists have dissected corpses to learn 
about skeletal and muscular systems and in order to sculpt and paint and 
otherwise render the human form more accurately. In the same vein, profound 
comprehension of underlying structures is considered essential to developing 
expertise in online searching.  
The Professional Searcher 
The professional online searcher has been studied since the inception of 
online databases in the early 1970s, long before the arrival of user-friendly 
search-form-based interfaces on the Internet. Searching at that time was done 
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via dial-up terminals or even Telex machines, at speeds excruciatingly slow by 
today’s standards and requiring knowledge of commands and operands similar 
to UNIX operators and syntax. In this search environment, the research was 
often aimed at investigating not only what makes a “good searcher” but also 
what the findings might have to say about the interface and new directions for 
its design (Fidel, 1990). Studies of the interactions between searcher and search 
system often had the objective of evaluating and then re-purposing the search 
system; the research purpose was to reach conclusions that would be useful to 
further search engine design and redistribution of the content.  
The works of Raya Fidel, Marcia Bates, and Trudi Bellardo are of 
particular note in this area. In addition, Carol Kuhlthau, whose information 
search process (ISP) model has impacted many areas of information science, 
has influenced our understanding of searching behaviors in a broad way. 
Pertinent writings of these authors are discussed next. 
Fidel began in the early 1980s to study searching behaviors among 
information professionals. These initial studies are the foundation of what may 
be considered professional searcher’s “palette,” the collection of skills and 
characteristics deemed necessary to be a professional searcher and to achieve 
search results far beyond that of a typical searcher (Fidel, 1983). Fidel identified 
the following characteristics:  
• Education and training; 
• Experience; 
• Subject background; 
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• Personality (this included imagination, flexibility, persistence, 
curiosity, desire to learn, patience, self-confidence); 
• Attitudes (this included perception of utility or value on online 
systems, confidence in completeness of search, interest in online 
searching, enthusiasm for online searching, sense of 
professionalism, interest in new features) 
• Searching style (noted as being in the early stages of being 
understood); 
• Ability to handle complexity.  (p.169-177) 
In discussing searcher variables in a later study, Fidel (1987) bemoaned 
that “examination of the variables used in research to date finds that …only in-
depth analyses of the search process itself can lead to productive research” 
(p. 54). [emphasis added] This supports the design of this study which included 
exploration of what is learned and experiences during the search process.  
Other seminal work in the area of professional searching skills comes 
from Marcia Bates who explored the idea of “search tactics,” her term for 
moves “made to further a search” (1979, p. 205). She identified 29 tactics, 
grouped into four categories: (1) monitoring; (2) file structure; (3) search 
formulation; and (4) terms. These may be summarized as follows:  
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Table 2-1. Search Tactics (Bates, 1992, p.183-191). 
Category Tactic Description 
Monitoring Check Review the request for information and compare it 
to the search topic. 
Weigh Make a cost-benefit analysis at one or more points 
during search. 
Pattern Frequent experience with a type of question can 
result in a habitual way of searching; “pattern” is 
to be aware of this and redesign if needed. 
Record Keep track of search trails taken or not taken. 
File Structure ‘Bibble’ Short for “bibl.”, to bibble is to look for an 
existing bibliography. 
Select Break complex queries down into sub-problems. 
Survey Review each decision point before selecting an 
option. 
Cut Choose the option that eliminates the largest part 
of the search domain. 
Stretch Think differently about using sources for other 
than their intended purposes. 
Scaffold Design an indirect route to reach the desired 
information. 
Cleave Use a binary split to discover the desired 
information (browsing technique to reduce 
randomness). 
Search  
Formulation 
Specify Search on terms that are as specific as possible. 
Exhaust Include most or all elements of the query in initial 
search. 
Reduce Opposite of ‘exhaust’: minimize the elements 
used. 
Parallel Broaden the search formulation, for example, by 
using synonyms. 
Pinpoint Opposite of ‘parallel’: focus the search 
formulation by using narrowly descriptive terms. 
Block Reject items containing certain terms. (NOT 
logic) 
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Term Super Move upward in a hierarchical classification 
scheme or thesaurus. 
Sub Move downward. 
Relate Move sideways. 
Neighbor Seek additional terms, whether proximate 
alphabetically or by subject similarity or other 
criterion. 
Trace Examine information already found for additional 
terms. (often called “pearl growing” in other 
literature) 
Vary Alter or substitute terms. Some specific ways to 
do this include: fix (truncation), rearrange (word 
order), contrary (logical opposite), respell, respace 
(with or without hyphen). 
These categories and tactics largely reflect generic search tactics used by 
professional searchers, as opposed to subject knowledge-driven tactics, 
although mastery of term tactics may depend on knowledge of the subject 
vocabulary in the database.  
Hsieh-Yee built on Bates’s work by studying the effects of subject 
knowledge and experience on these search tactics through a study comparing 
novice and experienced searchers (Hsieh-Yee, 1990). She found that 
experienced searchers attempted more combinations of search terms, used more 
system tools, and relied more on thesauri for term selection. When encountering 
a topic outside their subject knowledge, the experienced searchers did all of the 
following more frequently than the novices: monitored the progress of the 
search; manipulated the terms; and looked up terms before going online. 
Interestingly, when searching in a familiar subject area, the novices did more 
monitoring than the experienced searchers but familiarity with the subject area 
did not affect their use of other search tactics.  
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Bellardo conducted a foundational study of various characteristics of 
searchers and their relationship to search outcome (1985). The study attempted 
to neutralize factors such as intelligence and gender. Research literature was 
surveyed and indicated the belief that expert searchers tended to have traits such 
as: forceful but helpful personality, high intelligence, flexibility, creativity, 
listening ability, problem-solving skills, and good memory. A key finding of the 
study was that “differences in searching performance can be attributed, to a 
small degree only, to general verbal and quantitative aptitude, artistic creativity, 
and to an inclination toward critical and analytical, creative thinking” (p. 249); 
Bellardo goes on to conclude, “The notion that searching performance can be 
predicted by or is dependent upon certain cognitive or personality traits has thus 
become highly suspect” (p. 241). 
Another aspect of the search process that deserves attention is the 
activity of browsing, which has become increasingly important in the online 
search process. Novice searchers in particular tend to spend considerable time 
browsing during a search session (White, 2007).  Bates has written in depth 
about browsing. As expert searchers tend to be “power” browsers, evaluating 
interim results throughout the iterative process of a search, her research is 
informative here, too. Bates developed a model of browsing that involved four 
stages: (1) glimpsing a field of vision, (2) selecting or sampling a [physical or 
informational] object, (3) examining the object, (4) acquiring or abandoning the 
object (2007). Not all of these elements need be present in every browsing 
experience but “multiple glimpses” (p. 1) are considered necessary to constitute 
browsing. 
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Related to browsing is the model of search behavior called berrypicking 
(Bates, 1989) that described the iterative nature of information seeking behavior 
in addition to the wide variety of search techniques and content sources utilized. 
When berrypicking, a user’s search evolves as information is discovered during 
the process of the search. Bates’s work remains seminal and this study, along 
with many others, used her foundational model of how people search to help in 
understanding how searchers engage with the information environment.    
Studies related to the motivation behind a searcher’s drive to become 
more expert at searching—in other words, more like a professional searcher—
are also of note. After all, with “good enough” results (Plosker, 2004, p. 34) 
easier to achieve, research questions arise as to what motivates a serious 
searcher to develop expertise in today’s search environment. Aula, Khan, and 
Guan explored how search behaviors change when average searchers struggle 
with a search task. The focus of their study was to identify signals that indicated 
a searcher was having difficulties in order to “build a model that would predict 
the user satisfaction in a search session” (2010, p. 9); however, it may also have 
implication for studies into what motivates a novice searcher to develop search 
expertise.   
Bhavnani and Bates (2002) applied cognitive analysis to examining 
critical strategies known by expert searchers and why such knowledge is 
difficult for novice searchers to acquire. In reviewing “expert-novice 
comparisons to understand differences in search knowledge,” they noted that 
“numerous studies continue to report the difficulty of acquiring effective search 
strategies…however, such studies have not led to a deeper understanding of 
why effective search is so elusive” (p. 1). They used goal decomposition as a 
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method to identify “cognitively distinctive elements and activities in the mind 
of the searcher” (p. 8). Two “knowledge components” were explored: 
declarative, referring to facts, and procedural, referring to “knowledge of the 
steps needed to select and execute different methods” (p. 3). They did not 
identify conceptual knowledge as one of the knowledge components (p. 5) but 
noted that the novice searcher “must construct a path between the task and the 
resources. The path can be hapless and random, where the searcher has few 
related conceptual resources to draw upon” (p. 8).  
Kuhlthau’s research that led to her information search process (ISP) 
model included the assumption that aspects of information seeking are generic, 
independent of subject matter or expertise of the user. “Further verification of 
the model of the information search process is needed, particularly examination 
and comparison across disciplines and between expert and novice users” 
(Kuhlthau, 1991, p. 369). Much research has been based on the ISP model and 
two recent studies incorporated activities that take place simultaneously with 
present-day online search behaviors (Hope, 2007; Du, 2010). Hope proposed an 
updated model that encompassed behaviors, such as multitasking, that occur in 
Web 2.0 search environments. She included in this model highly iterative 
activities: defining the topic, selecting and evaluating information, and 
organizing and analyzing. The model emphasized the iterative and “forward-
and-back” nature of the information search process (Figure 2-2).  
Acquiring Search Expertise Virginia Tucker PhD Thesis  
Chapter 2: Literature Review  37 
Figure 2-2. Hope's Proposed 'New Information Search Model' (2007, p. 129). 
 
 
The writings of several influential authors who have published in both 
research and professional LIS publications provide insights to understanding the 
progression from novice to professional searcher. Carol Tenopir had a regular 
column about online databases in a leading professional journal and often 
included advice about best practices for searching and for teaching how to 
search. However, she was careful to note, “Most [practices] are things that 
experienced searchers do almost automatically” (1993, p. 27). Her defense of 
command-language search systems as a teaching tool for MLIS students is well 
known: “It will teach them how all information retrieval systems (including web 
search engines) work. DialogClassic's command-driven interface is like a hot 
rod with the hood and body stripped away, so a searcher can see exactly how 
and why it goes. End users don't need to know what is under the hood, but 
information professionals do” (Tenopir, 2001, p. 36). Tenopir re-confirmed this 
assertion more recently, stating in an interview, “I advocate teaching 
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DialogClassic—not to learn a specific system, but because it is still the best to 
see the de facto standards that guide all systems. It strips away all the layers of 
interface that hide what is going on under the hood” (DiMattia, 2007, p. 34). 
Professional journals frequently include articles with advice from expert 
searchers: how to search cost-effectively, use controlled vocabulary, adjust 
strategies to suit the database idiosyncrasies, etc. (Bell, 2007). Tenopir’s “ten 
loose guidelines for online searchers” (1993), paraphrased below, have endured 
as practical advice and, indeed, were evident as ingrained practices among the 
highly experienced searchers in this study: 
1. Pre-search planning is essential but over-planning is counterproductive. 
2. Know the purpose and motivation for the search. 
3. Choose the best database(s). 
4. Use cost-effective search techniques. 
5. Use special care when searching corporate or personal names. 
6. Know and understand the differences between databases. 
7. Plan search strategy to match the type of database. 
8. Know and understand the differences between online systems, and 
between the same database on different systems.  
9. Post-search routines complete a good search. 
10. Develop a style but know when to try something different. (Tenopir, 
1993) 
 Two characteristics of experienced searchers studied by Fidel (1983), 
discussed earlier, that merit revisiting are curiosity and flexibility. Reva Basch, 
editor of the Super Searchers series of books, when asked what makes a person 
a “super searcher,” responded: “The thrill of the hunt—in other words, the sheer 
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enjoyment of finding the answer, whatever it takes. [They] really love the 
research process. Curiosity plays into that sense of enjoyment, so does 
creativity—the ability to look at a problem from various angles, to approach it 
from directions other than the obvious one” (Tenopir, 2000, p. 36). Another 
characteristic often cited is flexibility, described by Quint as being “open and 
aware and flexible while you search; prepare for good fortune and bad” (Quint, 
2001, p. 23). 
Confounding Factors 
Some aspects of professional searching may confound research results; a 
review of the literature concerning these factors yielded insight into what appear 
to be generally applicable and informed the research design. Three of these 
factors are discussed in this section: the subject domain knowledge of the 
searcher; the duality of operationalist and conceptualist abilities of the searcher; 
and the “rapport” the searcher has with the search engine.  
An additional value of the literature on searching in specialized subject 
domains is that the nature of domain-specific search expertise is an active area 
of research that extends beyond LIS; professional searchers who work as 
subject matter experts (SMEs) often have an advanced degree in the subject 
domain as well as in library and information science (Ondrusek, 1999).  Where 
searching in general in concerned, there has been a general thinning out in 
studies of expert searchers during the last decade, perhaps the result of the 
“everyone can search” view or a belief that search systems are so smart that 
experts are rarely needed.  
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Subject Knowledge vs. Generic Knowledge 
The professional searcher’s palette includes both conceptual and 
technique- or tool-based knowledge. Examples of conceptual knowledge 
include: critical evaluation of the information need or topic, parsing its 
subtopics, teasing out additional words or controlled vocabulary terms to 
employ, and developing a facility for adjusting the strategy and search terms 
based on interim results during the iterative search process. This can encompass 
both prepared search strategies and results-driven search strategies as well as a 
practical understanding of data structures and search engine retrieval 
algorithms. Examples of technique-based or skill-centered knowledge include: 
using Boolean logic, word proximity connectors, term truncation, and assorted 
search engine or database-specific features and operators. In some research 
settings the palette may require a third component: subject domain expertise. 
For example, in patents, pharmaceutical, or medical research, knowledge of the 
specialized terminology and in-depth understanding of the underlying structure 
of the literature are particularly valuable for the searcher.  
Jankowski and others have written about search expertise for medical 
information professionals. She outlined the search process typically used by 
expert medical searchers, illustrated in the flowchart in Figure 2-3 below 
(Jankowski, 2008). The iterative nature of Jankowski’s model is clearly evident 
in several places: there are loopbacks during the reference interview, the search, 
and during client reviews of results. 
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Figure 2-3. Flowchart of Expert Search Process. (Jankowski, 2008, p. 7). 
 
 
The Medical Library Association (MLA) issued a policy statement in 
2003 (published in 2005) that included a definition of expert searching, 
reproduced below. For the purposes of this study, emphasis has been added to 
show (1) abilities that fall into the subject knowledge (SK) area, single-
underlined; and (2) abilities that fall into the generic knowledge (GK) area, 
dashed-underlined. Abilities that fall outside actual searching activities are not 
marked, e.g., documenting the information for retention for legal purposes.  
Definition of Expert Searching (Medical Library Association) 
Expert searching in the context of this policy document is a mediated 
process in which a user with an information need seeks consultation and 
assistance from a recognized expert. The recognized expert performs a 
search that is the combined and synergistic application of the following 
key skills and knowledge: 
•  ability to accurately identify an information need through effective 
personal interaction and to clarify and refine the need and retrieval 
requirements; 
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•  subject domain knowledge and sensitivity to the professional 
information within the domain to place an information need in the 
context of a discipline or practice; 
•  ability to perceive the implications of the information need through 
relevant institutional knowledge and placement of a request in the 
context and mission of the institution; 
•  ability to identify and search resources beyond the electronically 
available published literature, including the older published 
literature, gray literature, unpublished information, and Web 
documents; 
•  ability to recognize personal searcher limitations related to subject 
domain or resource specificity as well as the limitations of available 
institutional resources; 
•  knowledge of database subject content, indexing or metadata 
conventions, and online record format to determine relevance to the 
information need and the method of retrieval access; 
•  expert knowledge of retrieval system interfaces to determine 
appropriateness of one interface over another; 
•  expert application of retrieval system logical, positional, and 
weighting capabilities; 
•  ability to be mindful and reflective; to think about and observe what 
is being retrieved through the use of an iterative and heuristic search 
process for discovery of relevant evidence; 
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•  ability to use both deductive and inductive reasoning combined with 
subject domain knowledge to respond to a desired outcome, not 
necessarily to a literal request; 
•  ability to efficiently and effectively evaluate retrieved evidence to 
determine closeness of fit to requestor’s recall and precision 
requirements, expectations, or subject domain familiarity; 
•  ability to expertly process retrieval for results presentation through 
removal of irrelevant material from search results, application of 
data mining techniques to identify themes and gaps in retrieved 
information, and performance of other editing procedures aimed at 
optimizing and economizing the subsequent work by the end-user; 
and, 
•  ability to effectively document the search process for end-user 
information or retention for legal purposes.   (Medical Library 
Association, 2005)3  
Most of the abilities highlighted above are generic or universal and not 
driven by subject knowledge: the number of generic abilities is thirteen; the 
number of subject knowledge abilities is four. Therefore, this definition 
contributes to our understanding of expertise in online searching, independent 
of the medical discipline context. Of course, it is the integration of these 
abilities that imbue the professional medical searcher with the optimal skillset. 
                                                 
 
3 Reproduced herein in accordance with the Notice of Copyright of the Medical Library 
Association for the noncommercial purpose of educational advancement. Retrieved from 
www.mlanet.org/copyright.html   
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A graphic representation of the relationship of generic and subject 
expertise as a double helix, relating to information professionals including 
searchers, was developed by Partridge and Hallam (2004). The generic 
capabilities they enumerated were broad-based for those in the information 
profession. See Figure 2-4 below. 
Figure 2-4. Discipline knowledge and generic capability among information 
professionals (Partridge & Hallam, 2004). 
 
In studying the range of skills required by library and information professionals 
to thrive in the 21st century, the researchers categorized them as generic 
capabilities and subject expertise or “discipline knowledge” (Fisher, Hallam, & 
Partridge, 2005). They asserted that the “the DNA of the library and information 
professional is composed of the intertwined strands of discipline knowledge and 
generic capabilities” (p. 20).  
To summarize, searchers may be thought of as occurring as represented 
in Figure 2-5 below, defined by having levels of: (1) generic knowledge of 
Acquiring Search Expertise Virginia Tucker PhD Thesis  
Chapter 2: Literature Review  45 
searching (x-axis, GK); (2) subject domain knowledge (y-axis, SK). Four 
searchers are indicated in the figure:  
• A new LIS student doing a search in a database where subject 
knowledge would be important might have average GK (generic 
knowledge) and average SK (subject knowledge)—the lower-left 
quadrant in the figure.  
• A reference librarian with strong generic searching knowledge 
working in a database outside his/her subject area would be GK-high 
and SK-average.  
• An attorney with little search experience who is searching in a legal 
database would have SK-high and GK-low.  
• A competent law librarian would have both SK and GK high.  
Figure 2-5. Model of Subject (SK) and Generic Knowledge (GK) (Tucker, 2012). 
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It may be noted again here that the research design of this study 
minimized the impact of subject domain knowledge in order to focus on generic 
or universal knowledge relevant to the acquisition of search expertise.  
Operationalist vs. Conceptualist Searching 
Another potentially confounding factor in understanding searcher 
abilities is the difference between conceptual and operational activities involved 
during the search process. “Operational” describes an action that uses a system 
feature to modify search results without altering the conceptual meaning that it 
represents; a “conceptual” action modifies the meaning (Fidel, 1984). Fidel 
studied this as part of her research into searching styles that was suggested by 
her earlier work on searcher characteristics (Fidel, 1983). Using a case study 
method, she examined the searching behaviors of five experienced searchers. 
She further divided the two types of actions into three stages of a search: 
preparation, search proper, and quality control and assessment. See Table 2-2 
below.  
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Table 2-2. Comparison of conceptualist & operationalist searches (Fidel, 1984). 
 Conceptualist Search Operationalist Search 
Preparation Stage 
Understanding the request 
 
Database selection 
 
 
Search terms selection 
 
Concept representation 
 
Fit into a faceted structure and 
identify the primary facet 
Formulate queries for a major 
database and tentative 
approaches to minor ones 
Choose descriptors primarily 
 
The primary facet is better 
represented than other facets 
and the meaning of concepts 
might be changed; all are 
well-defined 
 
Identify the Boolean 
components 
Formulate queries for major 
and minor databases 
 
Choose descriptors and free-
text terms 
Each conceptual component is 
represented and its meaning 
preserved; some 
representations may be 
suggestive only 
Search Proper 
Invariant of the search 
 
Starting point 
 
 
Reviewing displayed entries 
 
 
Nature of the interaction 
 
 
Search termination 
 
Answer set 
 
 
The faceted structure 
 
The first step is to retrieve the 
primary facet (representing the 
most important facet) 
First display the primary set to 
check its recall 
 
Incorporate the remaining 
facets, using primarily 
descriptors 
When recall is satisfactory 
 
May be composed of subsets, 
each representing a different 
approach to answering the 
request  
 
The specific meaning of the 
request 
The first step is to combine all 
the query components 
 
First display a tentative answer 
set, elements of which are 
checked for relevance 
Modify the tentative answer set, 
primarily using 
descriptor/free-text trade-offs 
When enough items have been 
retrieved 
Is homogeneous and 
represents the answer to the 
request 
Quality Controls & Assessment 
Satisfying the information need 
 
Attributes in quality assessment 
 
Rules to assure quality 
 
 
Type of access points 
 
 
System capabilities 
 
Supply sets from which users 
select pertinent items 
Primarily subject-related 
attributes 
Rules related to the structure of 
the search 
 
Strong belief in descriptor 
searching 
 
Conservative in selecting which 
search system to use 
 
Answer the specific request 
 
Context-related and/or 
situational attributes 
Rules related to moves 
(actions) 
 
Descriptor and free-text 
searching complement one 
another 
Actively interested in new 
developments in search 
systems 
 
Another way to describe this division is concepts vs. procedures. One 
study that looked at knowledge acquisition in online searching by college 
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students specifically compared the search behaviors of students receiving 
concept-based instruction with those receiving procedure-based instruction. A 
finding was that “conceptually-trained students were more inventive in their 
application of search formulation techniques” (Ondrusek, 1999, p. iv). This 
aligned with Fidel’s dualistic model of conceptualist vs. operationalist 
searching.  
 Another parallel to this bifurcation of operational-conceptual instruction 
may be found in search interfaces themselves, with basic and advanced modes, 
and likewise in the search engine’s online help structure, typically: (1) brief, 
in-context tips specific to the immediate question; (2) concept-based tutorials, 
in-depth and developmental (Morville, 2010).  
Search Engine Rapport 
An ongoing topic among professional searchers is the issue of rapport 
with the search system and how this impacts the success of the search. Rapport 
is developed over time and studies have also tied it to the first-learned system, 
referred to as the “hometown syndrome” (Shuman, 1992). It is related to the 
tool aspect of the searcher’s awareness part of the Net Lenses model, discussed 
later in this review, and also within the operational or procedural realm of the 
search process. (Sensitivity to the rapport factor was part of this study’s 
research design in that highly experienced participants were asked to 
demonstrate one of their most challenging searches; they were encouraged to 
choose the search system on which they did most of their searches.)  
To recap, the conceptualist vs. operationalist continuum and the 
generalist-subject knowledge (GK-SK) dynamics discussed above posed two 
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potentially confounding factors for this study: (1) the particular commands of 
the search system as an operationalist factor; (2) the subject knowledge of the 
searcher and the subject content of the database(s). These confounding factors 
were minimized in the research design in order to focus the study on concepts 
that transcend such things as the commands, proximity connectors, and syntax 
of the search system, as well as the subject domain knowledge of the searcher. 
How this was accomplished is described in Chapter 3, Research Design.  
LIS Education in Online Searching 
This study seeks to be of significance to how online searching is taught 
in MLIS programs and an overview of the literature in this area follows next. 
Some of the literature in this area comes from professional publications and 
concentrates on pedagogic approaches and practical recommendations 
(DiMattia, 2007). In recent years, with the rapid emergence of distance learning 
programs in library schools, professional publications have included 
considerable literature on best practices for this environment for all types of 
courses, including those for online searching. Theoretical literature is found 
primarily within research on the teaching of information retrieval (IR) concepts, 
in which online searching concepts are one piece in the larger scope (Fernandez 
et al., 2009a; 2009b). Research extends into the broad span of LIS education 
and development of guiding principles for the profession (Partridge, 2008a; 
2009; 2010; 2012).  
Online searching is frequently taught in the context of an information 
retrieval course or a reference course that covers how to help clients locate and 
use information sources. The concepts associated with effective searching are 
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thus grounded in broader LIS concepts covered in the classes. For example, the 
approach to teaching online searching may parallel the teaching of concepts and 
practices for conducting a reference interview, wherein stages in the process—
such as eliciting the questioner’s specific needs and purpose, choosing search 
terms appropriate to the topic question, and the vocabulary of the database or 
other resource—are taught as pre-search considerations. Similarly, the larger 
environment and objective of finding information, as opposed to the nuts and 
bolts of searching (commands, logical connectors, word proximity options, etc.) 
may be woven into the coursework.  
There is general consensus among LIS faculty that both conceptualist 
and operationalist abilities need to be addressed in online searching coursework. 
DiMattia interviewed faculty members who teach online searching at U.S. 
library schools and summarized their viewpoints on how online searching 
should be taught to students planning on careers as information professionals 
and librarians (2007). She concluded that “Teaching students how to find is 
much more involved than command-language conventions, the intricacies of 
Boolean logic, or specific content of a database. Assessing information needs 
via a thorough reference interview, evaluating quality and applicability of 
answers, and matching search strategies with appropriate resources are among 
the higher-level educational attributes that we should strive to teach library 
school students” (p. 38). DiMattia also underscored the debate over training vs. 
education in online searching for MLIS students. In one of the interviews she 
quotes Tenopir as stating: 
There is a difference in philosophy between education and training. 
Education focuses on the underlying fundamentals with specific systems 
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as examples. Training focuses on the specific systems and their features. 
We try to emphasize education, with some training or pointing to 
training materials and lab exercises to reinforce the training aspects.  
(2007, p. 35) 
Data from the Tang survey, described in Chapter 1, supported 
DiMattia’s assertions about the most important knowledge to cover in MLIS  
online searching courses. Respondents considered the priorities to be both 
skills-based and conceptual, including: topic analysis, controlled vocabulary, 
and fields (Tang, 2012, p.10).  
Tenopir provided another example of the commonality among faculty 
about the essential concepts that should be taught in online searching courses in 
library schools. In 2005, she re-visited an article she wrote in 1976 called 
“Teaching Student Searchers.” In the more recent article she stated that, while 
there is no longer a core set of textbooks or readings across online searching 
courses in library schools, there are common themes in course content: “Web-
based search tools are most commonly covered, followed (in order) by 
fundamentals of information science/information retrieval, end user searching, 
comparison of multiple databases, library services, search strategies (including 
logic and thesauri), and Dialog and other commercial tools” (2005, p. 33). She 
observed that end user instruction may be included but that many schools have a 
separate elective on user instruction because the librarian’s role in teaching 
others how to use online resources effectively continues to increase. Tenopir 
concluded by saying that library school curriculum in online searching is 
extensive and verging on unwieldy: 
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Courses in online searching must incorporate not only user instruction 
but fundamentals of user behavior and perceptions of online 
interactions. A dash of psychology, a touch of instruction, a dab of 
theory and structure, mixed with a full serving of commercial and web 
system specifics, make online searching curricula fuller than ever. It 
cannot be covered in a single basic course, but those basics form a 
foundation for teaching online sources, services, and searching 
throughout the LIS curriculum. (p. 33) 
One study that examined the education and training needs of health 
librarians concluded that MLIS programs needed to augment their course 
offerings even further, stating that “library schools need to update their 
programs to include teaching skills, advanced search skills, project management 
skills, research methods, with more practical exercises” (Petrinic, 2007, p. 167). 
Nicholson arrived at a similar recommendation for preparing library school 
students for careers in medical libraries: “As more emphasis is placed on Web-
based search tools and free-text searching, instructors of the specialist medical 
informatics courses will need to focus on teaching traditional search methods 
appropriate for common tools in the medical domain” (2005, p. 61).  Both 
studies concluded that advanced searching skills and learning about searching 
tools like “classic Dialog” (Nicholson, 2005, p. 64) are necessary to LIS careers 
in subject specialist positions like health and medicine.  
The research journal Information Retrieval devoted an issue to teaching 
and learning topics in information retrieval (IR) with the objective of adding to 
our understanding of “pedagogic approaches, i.e., teaching and learning in IR” 
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(Fernandez-Luna, Huete, & MacFarlane, 2009a, p. 100). “The better we inform 
our students, the better chance they have of undertaking quality research and 
they can become better searchers” (p. 100). The importance of this dual 
purpose—becoming better at research and at searching—was reiterated in the 
issue’s article on inquiry-based learning in IR which described introducing 
students to IR principles, and then assigning both structured and open problems 
for them to solve (Jones, 2009, p. 148). Searching was one component of this 
course which had “IR as its hub, but introduce[d] a range of related technologies 
for information indexing, searching, and presentation within unstructured 
document collections” (p. 155). As mentioned in the introduction to this section, 
this broad scope of IR instruction is a typical context for online searching in the 
theoretical literature related to LIS education.  
Another context in which online searching may be taught in LIS 
programs is coursework that prepares students to become managers of corporate 
information centers. In this setting, learning about database content, pricing, 
collection development, client service management, and searching are all part of 
the curriculum (Raban, 2003). The approach described by Raban used case 
studies and the students learned to compare commercial search systems. She 
described the importance of using command language systems to teach 
searching concepts and skills, stating that “precision is best obtained by 
mastering the art of index searching using command language” (p. 38). This 
echoes the research discussed in the previous section of this chapter about the 
importance of understanding index structures when learning to search.   
 To summarize, several areas within LIS education speak to the context 
in which we currently teach online searching, ideals for how we teach it, and 
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considerations for the future. These include the support for using command 
language systems as a learning platform, impact of subject matter knowledge, 
issues related to finding vs. searching, and guiding principles for LIS 
curriculum.  
The next area of literature that informs this study is that of research into 
web-based searching experiences. 
Web-based Searching  
With the growth of web-based resources, including an explosion of 
user-generated content, has come parallel growth of research into web-based 
searching behavior and searcher experiences. Also simultaneous with 
advancements in web technologies and relevance ranking algorithms, search 
engines have achieved a towering level of trust and a perception of the search 
engine’s mysterious inner workings that verges on clairvoyance: simply type in 
a stream of consciousness and the oracle-like search engine responds with a 
useful answer. 
 “Students believe searching is easy; they find the search window, type 
in the desired topic, click the search button, scan the results list, and select a few 
from the first page or two of results. However, this simplistic perspective may 
be contributing to a lack of understanding of the information environment, 
leaving students in a world of possible impediments to searching, without an 
understanding of ways to improve the process” (Edwards & Bruce, 2006, 
p. 352). Tenopir found that students’ responses to obstacles encountered during 
searches varied based on whether they were doing a web-based search or a 
library database search. “When searching the web, they blamed themselves 
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when they couldn’t find what they wanted; when library searches were 
unsuccessful, they blamed the system and the interface” (2005, p. 33). 
Although web-based searching behavior does not use a command 
language interface nor is it strictly iterative in nature, much of this literature is 
highly relevant. Of particular interest to this study is the Net Lenses Model 
(Edwards, 2006b) in which Edwards identified four categories to describe 
variation in the ways university students experience web-based searching. A 
key aspect of her research is her suggestion that there may be aspects of the 
searching experience displayed by “experts in information searching” but not by 
university students (2006a, p. 192).  
In the Net Lenses Model, each of the four categories included the 
awareness structures (or focus), approach to learning, and search outcomes in 
describing the participants’ search experiences. Category 4—the most advanced 
searcher group—was triggered by the discovery of differentiations in searcher 
awareness of the “quality of information.”  Edwards also observed a “quest for 
improvement” only in this category. This is the most comprehensive study to 
date of student searcher experiences and their awareness of the information 
environment; it included first-year, third-year, and post-graduate university 
students, with approximately ten percent being LIS students. 
The following chart summarizes the four categories in the model to 
show the awareness and learning aspects of the searcher experience (Edwards, 
2006a, p. 82-128; 2006c). This representation reveals the differentiations 
between the categories and the upper boundaries of Category 4; it also 
contributed to the research design, particularly in framing the interview 
questions posed of the participants in the highly experienced searcher group.  
Acquiring Search Expertise Virginia Tucker PhD Thesis 
56  Chapter 2: Literature Review 
Table 2-3. Net Lenses Model searcher categories. 
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Table 2-3. continued.  
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Because this study was exploring search expertise it was important to focus on 
the aspect of Net Lenses model describing the internal and external “horizons” 
of Category 4 (Edwards, 2004). In this model, the structure of awareness is 
divided into an internal and an external horizon—it is as if the searcher’s view 
(or “lens”) consists of some parts seen clearly and in focus (the internal horizon) 
and other parts that are less clear (the external horizon). These horizons helped 
to define the boundaries of the different categories. Elements existing in the 
Category 4’s external horizons that are of particular interest to this study are: 
 Other database vendors. Noted as not commonly used. 
 Term analysis, described as “use of dictionary and thesauri,” and 
 Other Internet databases (e.g., NASA), noted as used but only if need 
arises. 
In addition, the experience of and reflection on search strategy are important: 
“Search strategy is now regularly reflected upon and if needed, refined” 
(Edwards, 2006c, frame 4). 
Taking these horizon elements into account with the information from 
the previous chart, Table 2-4 below integrates the professional searcher 
literature reviewed in the previous section and the Net Lenses Category 4 
searcher.  
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Table 2-4. Net Lenses Searcher Category 4 & professional searcher literature 
summary. 
Searcher’s 
experience 
Net Lenses Category 4 Expert experiences & characteristics from 
professional searcher literature  
general 
characterization 
“panning for gold”   
    Awareness structures (searcher’s focus) 
searcher’s 
worldview 
the topic, the structure of the 
tool, & quality of information 
resource 
the topic, the structure of the tool, & the structure and 
quality of multiple types of information resources 
information 
environment 
strong awareness strong awareness that extends to understanding 
differences among search systems (even for same 
content), matching strategy to database (Tenopir); able 
to perceive implications of an information need (MLA, 
2005) 
tool structures strong awareness & use of 
structure of tool 
use more system tools (Hsieh-Lee, 1990); apply  “files 
tactics” and “term tactics” (Bates, 1979); use logical, 
positional, & weighting tools (MLA, 2005) 
information quality strong awareness; interested in 
primary, rather than secondary, 
sources 
strong awareness; likely to use non-traditional sources 
in addition to traditional databases (MLA, 2005) 
    Approach to Learning 
confidence with IT 
generally 
high; aware of possible 
mistakes, more likely to self-
correct, ask for help 
high (on par with Category 4); may troubleshoot to 
determine cause of problems with search  
use of search 
planning 
planning is evident; may be 
written down before searching; 
often analyzes term and 
synonyms before searching 
planning is extensive; look up more terms before going 
online, including use of thesauri and codes (Hsieh-Lee, 
1990); consult with other professionals; collaborate and 
share strategies (“hedges”)   
use of reflective 
process 
qualitatively better reflection is 
evident; more likely to stop a 
search, reflect on improvement, 
and re-attempt 
reflective processes are evident throughout searching; 
adjust strategies to suit database idiosyncrasies (Bell, 
2007); conducts post-search routines (Tenopir, 1993); 
able to be mindful & reflective, to think about & observe 
what is being retrieved through the use of an iterative 
and heuristic search process (MLA,2005) 
    Response to Obstacles 
persistence level very high very high; “sheer enjoyment of finding the answer, 
whatever it takes” (Basch as cited by Tenopir, 2000) 
assumptions about 
obstacles 
looks to self for cause of failed 
search, analyzes, and re-
attempts  
similar to Category 4; will also consider more and non-
traditional alternatives (MLA, 2005) 
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The table illustrates key professional searcher experiences and characteristics in 
relationship to the “highest” level observed in the Net Lenses model, Category 
4; it demonstrates the positioning of this study to contribute to our 
understanding of the differences between highly capable searchers and expert 
searchers. It also helps to outline the parameters of research objective: How can 
novice searchers, intent on becoming experts, learn to search in more expertlike 
ways? To begin wrestling with that question, this discussion must first address, 
fundamentally, what is meant by novice and expert.  
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The Backdrop: Novices and Experts 
An expert is a man fifty miles from home with a briefcase.  
– Will Rogers 4 
 
Novice-expert research literature provides a deeper understanding of the 
characteristics of expertise in searching. The following section is a review of 
research into the nature of expertise, drawing from the broad backdrop of 
novice-expert literature.  The focus is on understanding experts and novices in 
several related areas: novice-expert research models, reflection as an expert 
practice, and expertise at learning. Because the study examined learning 
experiences at the threshold between proficient novice and expert, the novice-
expert literature—which draws from many disciplines and professions—is 
discussed next.  
Novice-Expert Research 
Many professions have attempted to understand their most essential 
skills by examining those in the profession who excel. Literature in a wide 
range of disciplines is based on the study of experts in order to understand what 
expertise is within a given profession or discipline, how long it takes to acquire 
it (Gladwell, 2008, p. 38-41), and, how experts as exemplary models can 
influence others (Collins, 2005). The objective is to identify attitudes, practices, 
and approaches that characterize an expert, and thereby to understand the 
attributes considered most essential to that profession.  
                                                 
 
4 (as cited in Seekri, 2001, p. 64). 
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The focus of novice-expert research is the exploration of one or more 
issues: what novices and experts do in similar ways; how and where their 
thoughts and behaviors diverge; and how and where they diverge within their 
own groups. Defining “expertise” is often the starting point for these studies in 
order to set a benchmark for measurement and yet there are differences in views 
about what qualifies as “expertise” or an “expert.” Experience is the first 
qualification but that, by itself, is not sufficient for expertise—no matter how 
much of it a person has. David Berliner wrote one of more eloquent descriptions 
of the difference between the two:  
The work to understand how one develops competency or expertise or 
how we can assist students to develop these skills began many years 
ago. Originally, the root word for experience and expertise was the 
same. At one time the two terms apparently signified the same thing. An 
experienced person—a brewer, a tanner, a jewelry maker—had a form 
of knowledge that was beyond that possessed by ordinary individuals. 
Guilds and unions, through their apprenticeship systems, portrayed the 
senior members of their associations as experts. It was obvious, 
however, that some of those experienced individuals were superior to 
others, and therefore not everyone who was experienced deserved to be 
called an expert in his work. (1994, p. 1) 
In one novice-expert study that involved librarians, the researcher 
arrived at the finding that “expertise—regardless of the specific domain—is an 
outcome of skill and knowledge acquired after years of training and practice” 
(Perrone, 2004, p. 3). Perrone’s model was based on knowledge acquisition—
lots and lots of it over many years—as the key component of expertise. 
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However, most research represents expertise as less linear than this. Perrone 
also argued for the role of attitude as critical to the development of expertise: 
“Experienced experts choose to address problems that fall at the upper limit of 
complexity that they can handle. They are always looking for new problems and 
challenges, seeking to broaden the scope of their expertise. This suggests that 
motivation and attitude are fundamental to the development of expertise” (p. 5). 
She highlighted the research on expertise in other professions for its 
implications for librarians; the studies were based on the model originated by 
Hubert and Stuart Dreyfus in 1980 that outlined five stages of skill acquisition: 
novice, advanced beginner, competence, proficiency, and expert (Dreyfus, 
1980; 2004). Perrone also cited the groundbreaking study of chess players by 
Adrianus De Groot in 1965. As reported by Perrone, De Groot found that:  
Chess experts did not think further ahead than lesser players nor 
did they consider more possibilities (in fact they tended to 
consider fewer moves, but they only considered good moves). 
What De Groot did find was that chess masters could more 
accurately remember board arrangements as long as those 
arrangements were meaningful. This suggested that expertise is 
not a simple case of superior memory, because experts were no 
better at remembering random arrangements. (2004, p. 2)  
The Dreyfus model is fundamental in novice-expert research. Hubert 
and Stuart Dreyfus were brothers who studied at University of California at 
Berkeley, Hubert in philosophy and Stuart in industrial engineering. This mix of 
disciplines gave them a combination of viewpoints and observations about 
human behaviors that resulted in a robust model that has been expanded on by 
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researchers in multiple disciplines. Benner, working in clinical nursing research, 
extended the Dreyfus model, positing that expertise develops as a practitioner 
“tests and refines propositions, hypotheses, and principle-based expectations in 
actual practice situations” (2001, p.3). She argued that problem-solving and 
perception are different for an expert who “perceives the situation as a whole, 
uses past concrete situations as paradigms, and moves to the accurate region of 
the problem without wasteful consideration of a large number of irrelevant 
options” (p. 3).   
Another profession that has applied the Dreyfus model is computer 
science. Hunt identified themes in a person’s movement from one stage to 
another in the model (2008): 
 Better filtering, where problems are no longer a big collection of data 
but a complete and unique whole where some bits are much more 
relevant than others; 
 Moving away from relying on rules and explicit knowledge to intuition 
and pattern matching; 
 Moving from being a detached observer of the problem to an involved 
part of the system itself, accepting responsibility for results, not just for 
carrying out tasks. (p. 26-37) 
In a critical review of literature related to stage models of professional 
development, including the Dreyfus model, Dall’Alba and Sandberg argued that 
“to focus on a fixed sequence of stages veils or conceals more fundamental 
aspects of professional skill development, most particularly the skill that is 
being developed” (Dall’Alba and Sandberg, 2006). They proposed a two-
dimensional model in which the horizontal dimension is for skill progression as 
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it aligns with experience and the vertical dimension is for variation in how the 
understanding of the practice is embodied (p. 406). They do not provide a 
graphic for the proposed model but it is straightforward to visualize that travel 
in these two dimensions along the X-Y axes would be one way to represent the 
progression of a professional’s skill development. 
Studies involving experts in other fields—including music, chess, and 
physics—emphasize that there is much more to acquiring expertise than 
knowledge acquisition. K. Anders Ericsson has written extensively on expertise 
and the debate over whether or not it can be achieved through what he calls 
“deliberate practice” (1993; 2000). He referred to the influential studies of 
Chase and Simon (1973) who, in studying top-ranked chess players, proposed 
the idea that experts are those who have acquired a larger storehouse of 
complex patterns and therefore are capable of using these patterns to know what 
actions should be taken in a wider range of situations. Ericsson likened this to 
equating expert performance to an “extreme” form of skill acquisition.  
Ericsson contrasts the “extreme skill acquisition” model to the findings 
from his own studies—encompassing music, sports, and even dart-throwing—
which showed:  
For appropriate challenging problems experts don’t just automatically 
extract patterns and retrieve their response directly from memory. 
Instead they select the relevant information and encode it in special 
representations in working memory that allow planning, evaluation, and 
reasoning about alternative courses of action. Hence, the difference 
between experts and less skilled subjects is not merely a matter of the 
amount and complexity of accumulated knowledge; it also includes 
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qualitative differences in the organization of knowledge and its 
representation. (2000, p. 2)  
Ericsson’s research findings were that experts approached problem-solving by 
being highly selective about what they retrieved from their memory and then 
encoding it in representations that facilitate alternative courses of action. He 
emphasized that, although experts did indeed have a larger and more complex 
storehouse of knowledge than non-experts, there were radical, qualitative 
differences in this knowledgebase and in how selective the experts went about 
retrieving from it.  
In his recent collection of expertise research, Ericsson (2009) looked not 
only at the development of professional expertise but also the design of learning 
environments to optimize it. Chapters in this book, Development of Professional 
Expertise, included studies of expertise in the military, personnel management, 
medicine, and aviation. In this collection, Van Lehn and van de Sande reported 
findings from their research into what constitutes “conceptual expertise” in 
physics (p. 356-378). They identified three stages in expert conceptualization 
when understanding a given physics formula: first, a qualitative understanding 
of domain principles; next, extensive practice to move through stages of 
superficial and semantic understanding; last, qualitative understanding. They 
described the level of understanding or “class of knowledge” as confluences. 
The novices they studied, by contrast, suffered from misconceptions (about a 
formula, for example); the researchers explained that the progression from 
novice to expert occurs as these misconceptions meet up against contradictions 
with further learning and, from this, confluences develop. 
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Another study involving physicists was conducted by Michelene Chi—
heavily cited by Van Lehn and van de Sande—in which she focused on the 
ways novices and experts categorize and represent problems to be solved (Chi, 
Feltovich, & Glaser, 1981). The key finding was that experts took a 
qualitatively different conceptual approach to problems; they began by 
“perceiving more in a problem statement than do novices” (p. 147). They 
selected a principle to apply to the problem and also constructed a 
representation of the problem. Novices, on the other hand, based their approach 
to the problem on its literal aspects.  
These studies of problem-solving approaches and the findings with 
regard to representations and application of concepts and principles are 
pertinent to the study of searching. The ways in which a proficient searcher 
approaches a search problem or topic question, for example, typically involve 
first representing it conceptually and determining what search tactics (akin to 
principles) should be used (Bates, 1992).  
This section concludes with a summary of the characteristics of experts 
drawn from the research of David Berliner whose work introduced this section. 
Berliner identified these key characteristics as defining expertise: 
1. Expertise is specific to a domain, developed over hundreds and 
thousands of hours, and it continues to develop. 
2. Development of expertise is not linear. Non-monotonicities and 
plateaus occur, indicating shifts in understanding and stabilization of 
automaticity. 
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3. Expert knowledge is structured better for use in performances than is 
novice knowledge. 
4. Experts represent problems in qualitatively different ways than do 
novices. Their representations are deeper and richer. 
5. Experts recognize meaningful patterns faster than novices. 
6. Experts are more flexible, are more opportunistic planners, and can 
change representations faster when it is appropriate to do so. Novices 
are more rigid in their conceptions. 
7. Experts impose meaning on ambiguous stimuli. They are much more 
"top down processors." Novices are misled by ambiguity and are 
more likely to be "bottom up" processors. 
8. Experts may start to solve a problem slower than a novice, but 
overall they are faster problem solvers. 
9. Experts are usually more constrained by the task requirements and 
the social constraints of the situation than are novices. 
10. Experts develop automaticity in their behavior to allow conscious 
processing of ongoing information. 
11. Experts develop self-regulatory processes as they engage in their 
activities. (Berliner, 1994, p. 4) 
Reflection as a Learning Practice of Experts 
One practice of experts that has been studied is reflection, particularly as 
it affects the process of learning. Donald Schön described a stark contrast 
between knowledge acquisition—extreme or otherwise—and learning at a level 
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he calls “professional artistry.” He expounded on this idea of learning and 
professional artistry: “Artistry is an exercise of intelligence, a kind of knowing, 
though different in crucial respects from our standard model of professional 
knowledge. It is not inherently mysterious; it is rigorous in its own terms; and 
we can learn a great deal about it—within what limits, we should treat as an 
open question—by carefully studying the performance of unusually competent 
performers” (1987, p. 13). He stated that this type of learning is accomplished 
only through reflection-in-action (1983). He described reflection-in-action as:  
The practitioner allows himself to experience surprise, puzzlement, 
or confusion in a situation which he finds uncertain or unique. He 
reflects on the phenomenon before him, and on the prior 
understandings which have been implicit in his behavior. He carries 
out an experiment which serves to generate both a new 
understanding of the phenomenon and a change in the situation. 
(1983, p. 68) 
In his subsequent book (1987), Schön built upon these ideas and 
developed proposals and curriculum for teaching reflection-in-action practices. 
His suggestions and ideas were applicable to this research, particularly to the 
design of the interview questions that asked participants to reflect on past 
learning experiences. Reflective practices were also pertinent to the research 
objective of informing course design as they have been used on the part of the 
instructor to improve teaching practices (Macdonald, 2009) and as part of the 
curriculum to help students in their own online learning experiences (Edwards & 
Bruce, 2002; Edwards, 2005; Edwards, 2006a; Bruce & Hughes, 2010). The use 
of reflection processes was a component of the Net Lenses model (Edwards, 
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2006a), as an element of both the search experience and the learning-to-search 
experience.  
Hughes considered the literature on reflection to be beneficial in various 
contexts, among them professional practice—citing Schön—as well as for 
experiential learning, teaching, and information literacy (Hughes, 2008). She 
built on the work of Edwards and Bruce that put forth an action research model 
for the use of reflection in web searching (Edwards & Bruce, 2002; Edwards, 
2005). Hughes defined reflection as “a deeply personal activity that enables us 
to see familiar ideas through different lenses, reassess our existing knowledge 
and make sense of particular experiences” (p. 215). Citing Moon, Hughes 
provided this further definition: 
Reflection is a form of mental processing—like a form of thinking—that 
we may use to fulfill a purpose or to achieve some anticipated outcome 
or we may simply ‘be reflective’ and then an outcome can be 
unexpected. Reflection is applied to relatively complicated, ill-structured 
ideas for which there is not an obvious solution and is largely based on 
the further processing of knowledge and understanding and possibly 
emotions that we already possess. (2008, p. 215) 
The idea for a “reflective online searching skills” (ROSS) model began 
with Edwards’s doctoral research (Edwards, 2005) and was an extension of the 
reflective online information use model (Edwards & Bruce, 2002), developed in 
response to a perceived imbalance between college students’ information 
literacy and information technology (IT) competencies. The model consists of a 
framework of Plan-Act-Record-Reflect: Plan (scan and source information); Act 
(engage with information processes); Record (control, save, organize 
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information); Reflect (critique information and construct new knowledge). See 
Figure 2-6.  
Figure 2-6. Reflective online information use model (Edwards & Bruce, 2002). 
 
The study included use of a worksheet that served the purpose of a reference 
guide and “reflection prompter” to encourage students to think their way 
through the four-step cycle. The model for Reflective Online Searching Skills 
(ROSS) that followed focused on search skills and applications of the reflective 
practice framework to activities specific to online searching (Edwards, 2006a; 
Edwards & Partridge, 2006; Partridge et al., 2008). Hughes’s research built on 
these and other existing models; extracts from her research, shown in Table 2-5, 
summarized how these relevant models inform how a learner engages with 
online information. 
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Table 2-5. Conceptual foundations for responses & influences in online information 
use for learning (Hughes, 2006). 
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Expertise at Learning 
Research literature on what it means to be an expert learner was also 
relevant to this research, both for what it could reveal about expertise in 
learning itself and also for how it could inform the discovery of characteristics 
of the expert searcher and how these might be similar to traits of the expert 
learner. 
Bereiter and Scardamalia studied the role of knowledge acquisition in 
the progression from novice to expert, with the finding that “high levels of 
knowledge and skill do not come about naturally but require a special and 
sustained investment in learning” (1986, p. 10). Subsequently, they found that 
“expertise requires enormous amounts of knowledge—far more than anyone, 
even the experts, had supposed” (1993, p. ix).  They pointed to research into 
how learners approach new and challenging tasks, including studies involving 
professions from medicine to musical performance, noting within these studies 
the phenomenon of novices who display expertlike behaviors. They categorized 
these behaviors as either “progressive problem solving” (expertlike) or “best-fit 
strategy” (novice) (1993, p. 156) and argued that these studies show that 
novices displaying expertlike behaviors learn differently from other students, 
using progressive problem solving.  
Bereiter and Scardamalia also wrote about the relevance to the field of 
education of understanding the nature of the expert learner (1986; 1993). They 
focused on the person’s level of interest in the subject matter as crucial to the 
possibility of ever becoming an expert—a seemingly obvious perspective but 
they highlighted it because “most students seem to have no control over their 
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interest. Interest is something that happens to them, not something they bring 
about through deliberate mental activity” (1986, p. 13). [emphasis added]  They 
expressed the belief that what we learn about experts will benefit non-expert 
learners in basic subject areas as well as expert learners in professional fields. 
Finally, they proposed that the expert learner’s approach to new knowledge 
includes a knowledge-building schema that is in place no matter what discipline 
or area of new knowledge might be involved. The schema for the expert learner 
consists of knowing that: 
 There is probably more to be learned than you imagine at the outset; 
 You may often be unable to tell what is important from what isn’t—
so you had better err on the side of assuming things are important; 
 Words that you think you already know may turn out to have 
different meanings in the new discipline; 
 Your initial understanding is likely to be simplistic, and so you had 
better be on the watch for complicating factors; 
 No matter how unappealing the field might at first seem to you, 
there are intelligent people who find it fascinating, and so you 
should be on the watch for what it is that arouses the intellectual 
passions of people in the new discipline.  (1993, p. 169-170) 
John Bransford wrote in How People Learn: Brain, Mind, Experience, 
and School (1999) about the differences between experts and novices and their 
abilities to remember, reason, and solve problems. He discussed these abilities 
in terms of potential implications for understanding how people learn and 
delineated six key principles of experts’ knowledge that are particularly 
important to learning and instruction: 
Acquiring Search Expertise Virginia Tucker PhD Thesis  
Chapter 2: Literature Review  75 
1.   Experts notice features and meaningful patterns of information that are 
not noticed by novices.  
2.   Experts have acquired a great deal of content knowledge that is 
organized in ways that reflect a deep understanding of their subject 
matter.  
3.   Experts' knowledge cannot be reduced to sets of isolated facts or 
propositions but, instead, reflects contexts of applicability: that is, the 
knowledge is ''conditionalized" on a set of circumstances.  
4.   Experts are able to flexibly retrieve important aspects of their knowledge 
with little attentional effort.  
5.   Though experts know their disciplines thoroughly, this does not 
guarantee that they are able to teach others.  
6.   Experts have varying levels of flexibility in their approach to new 
situations.  
 (p. 18-19) [emphasis added]   
 
The first four of these principles were especially relevant to this study 
and to the consideration of implications for LIS curriculum. Essential elements 
in these principles are underlined in the list below; illustrations of context for 
each element for professional searchers are described below: 
 Noticing features and meaningful patterns of information.  
 Searching with full use of database- and system-specific features. 
 Having content knowledge that is organized in ways reflecting deep 
understanding. 
 Understanding the specialized terminology; understanding database 
record and index construction insofar as these are subject content-driven 
(e.g., molecular structures as searchable fields in a database). 
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 Having knowledge that reflects contexts of applicability, i.e., that is 
conditionalized on a set of circumstances.  
 Improvising the search strategy based on the conditions presented.  
 Being able to flexibly retrieve important aspects of their knowledge with 
little attentional effort. 
 Being able to enlist knowledge of the search system, understanding of 
strategies, and the search objective equally well and with flexibility.  
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The Framework: Threshold Concept Theory and Learning 
Literature in the field of learning is, of course, vast. This section begins 
with a definition of learning most relevant for the context of this study in order 
to position the “rest of the story” suitably. Following this is a review of the 
literature of threshold concept theory, covering an understanding of what 
threshold concepts are, their characteristics, how they are identified, and what 
this area of research literature has to say for furthering our understanding of 
how searchers learn to become expert searchers.   
Defining Learning 
To begin, “learning” is a term used in a range of different contexts to 
mean different things. Carl Rogers’s definition from Freedom to Learn (Rogers, 
1969) is a robust foundation for the purposes of this study: 
I am talking about learning—the insatiable curiosity that drives the 
adolescent boy to absorb everything he can see or hear or read about 
gasoline engines in order to improve the efficiency and speed of his 
‘cruiser.’ I am talking about the student who says, ‘I am discovering, 
drawing in from the outside, and making that which is drawn in a 
real part of me.’ I am talking about any learning in which the 
experience of the learner progresses along this line: ‘No, no, that's 
not what I want’; ‘Wait! This is closer to what I am interested in, 
what I need’; ‘Ah, here it is! Now I'm grasping and comprehending 
what I need and what I want to know!’ (p. 18) 
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Rogers pointed out, even in this short passage, key components of the 
learning experience: curiosity, discovery, filtering, integration, and the desire to 
know and apply new knowledge.  
Marton and Booth (1997) provided a structured description of learning 
that involves six conceptions, divided into two groups: 
 Learning as primarily reproducing: (a) increasing one’s knowledge; 
(b) memorizing and reproducing; (c) applying. 
 Learning as primarily seeking meaning: (a) understanding; (b) seeing 
something a different way; (c) changing as a person. (p. 33-38) 
Another description of learning highly relevant to this study comes from 
Limberg and Alexandersson who have researched the relationship between 
learning and information seeking which they describe as closely related 
“meaning-making” (2009, p. 3-4). They take issue with literature that views 
information seeking as a condition for learning to take place, stating, “Our point 
of departure is that learning and information seeking are intimately intertwined 
in a constantly ongoing human activity…learning and information seeking are 
inseparable and mutually shape each other” (p. 2). [emphasis added] In 
Christine Bruce’s book, Informed Learning, she defined learning as “coming to 
see or experience the world in new ways. This may be developing expert views 
or creating new ways of seeing” (2008, p. 184).  
Last, the following list summarizes responses from adult students in 
research by Roger Säljö in 1979, as reported by Smith (2009). The participants 
described learning as one or more of the following: 
 A quantitative increase in knowledge; acquiring information 
or ‘knowing a lot’. 
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 Memorizing; storing information that can be reproduced. 
 Acquiring facts, skills, and methods that can be retained and 
used as necessary. 
 Making sense or abstracting meaning; relating parts of the 
subject matter to each other and to the real world. 
 Interpreting and understanding reality in a different way; 
comprehending the world by reinterpreting knowledge.  
(p. 2) 
Säljö’s findings from his interviews with adult learners led to a definition of 
learning that included memorizing and acquiring facts, but which also 
encompassed higher order thinking, such as abstracting meaning, understanding 
reality in a different way, and reinterpreting knowledge. These latter aspects of 
the definition have much in common with characteristics of threshold concept 
theory, described next.  
Threshold Concept Theory 
Threshold concept theory was chosen as the theoretical framework for 
this study because of its potential for generating a deep understanding of the 
experience of learning to search online and for exploring the liminality between 
novice and expert searchers. ‘Liminality’ is the space of transformation from a 
less expert to a more expert understanding of a particular concept or practice, 
and has its roots the cultural phenomenon of social rituals in which adolescents 
are initiated into adulthood, the rite-of-passage experience. A threshold concept 
defines conceptual terrain that is entered after successful negotiation of the 
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liminal space; it is a new, post-liminal space in which things come into view 
that were hitherto not accessible. 
The initial ideas about threshold concept theory grew out of a research 
study by Erik Meyer and Ray Land that explored learning environments for 
undergraduate courses in economics (Cousin, 2006). They found that “certain 
concepts were held by economists to be central to the mastery of their subject” 
(p. 4).  Meyer and Land asserted that these concepts were “threshold” concepts, 
representing transformative learning portals.  Threshold concepts were 
described as core concepts that “once understood...occasion a significant shift in 
the perception of a subject, or part thereof” (Meyer & Land, 2003, p. 5); they 
may be “akin to a portal” or conceptual gateway that accesses “previously 
inaccessible way of thinking about something” (p. 1). Meyer and Land’s view 
of a transformative learning experience supported Marton and Booth’s 
description of learning, discussed earlier, of “seeing something a different way” 
(1997, p. 38).   
Research based on threshold concept theory has been exploding in the 
last several years and, indeed, many articles and papers were read and digested 
in the process of reviewing this literature; what is presented here is highly 
selective. Meyer and Land, reflecting on their first presentation about the theory 
in 2002, remarked, “The main characteristics of this conceptual framework have 
remained constant and relatively straightforward. The basic idea underpinning 
this field of enquiry is that, probably in all disciplines, there are conceptual 
gateways or ‘portals’ that must be passed through, however difficult the passage 
might be, to arrive at important new understandings” (Meyer, Land, & Smith, 
2008, p. ix-x).  
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The efficacy of threshold concept theory is eloquently summed up by 
David Perkins, who wrote the foreword to the most recent compilation of 
articles edited by Meyer and Land: 
Discourse around threshold concepts has proven to offer something 
of a common language, provoke reflection on the structure of 
disciplinary knowledge, and inspire investigations of learners’ 
typical hangups and ways to help. (Perkins, 2010, xliii) 
 
In the following subsections these aspects of threshold concept theory 
are addressed: characteristics of threshold concepts; elements of the liminal 
experience (ambiguity and ontological shift); threshold concepts and 
curriculum; and how threshold concepts are investigated and identified.  
Characteristics of a threshold concept 
A threshold concept has five defining characteristics—it is: 
transformative, irreversible, integrative, bounded, and troublesome. Looking at 
each characteristic more closely: 
 Transformative: causing a shift in perception. 
The concept, once understood, causes a significant change in the 
person’s understanding. This could include a shift in values or attitudes 
such as a fundamental change in world political view; or it could be 
aquatic confidence that radically changes a person’s appreciation of 
water sports and boating (Meyer & Land , 2006). 
 Irreversible: unlikely to be forgotten or unlearned. 
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The concept or changed perspective is not likely to be forgotten or 
unlearned. This is a bit like the adage about “It’s like riding a bike”—
once learned; the lesson is irreversible.  
 Integrative: exposing something previously hidden or where the 
connectedness was not understood. 
Here, multiple separate concepts are brought together and unified in the 
person’s understanding. The person is not grasping a set of separate 
tools but working with them as if unified into a single tool. The 
integrative characteristic is usually present “in varying degrees” (Land, 
Meyer, & Smith, 2008, p. x). 
 Bounded: having “terminal frontiers” that border other thresholds 
into new conceptual areas. 
The “bounded” characteristic is not necessarily always present for a 
threshold concept. When it is, it serves to define the border between 
conceptual areas that serve specific purposes—this may also be 
extended to define borders between disciplinary or academic areas 
(Meyer & Land, 2003, p. 6).  
 Troublesome: initially counter-intuitive or uncomfortable. 
A threshold concept is potentially troublesome, though not necessarily 
so. This means the concept must be wrestled with in order to be grasped 
and is often counterintuitive. (Meyer & Land, 2006, p. 3-32). Meyer and 
Land have concluded, based on input from practitioners in a range of 
disciplines, that a threshold concept can of itself inherently represent 
troublesome knowledge or it can lead to troublesome knowledge when 
applied (Land, Meyer, & Smith, 2008, p. x). Meyer and Land further 
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expounded on the notion of the troublesome nature of knowledge, 
stating that it can actually prove to be beneficial (2005, p. 377).  
Another aspect of threshold concepts is that they are defined both by the new 
directions made possible for a learner and by the barriers presented. A threshold 
concept will indeed open up a new and previously inaccessible way of 
thinking—but it also “represents a transformed way of understanding, or 
interpreting, or viewing something without which the learner cannot progress” 
(Meyer & Land, 2003, p. 1). In other words, it is a portal—but also represents 
an obstacle to the learner who is unable to pass through it.  
Flanagan and Smith (2008) studied how a student’s use of the language 
of the discipline is enhanced when a shift in understanding and perspective 
occurs. They reported on this discursive aspect of threshold concepts in their 
research with engineering and science students, supporting this statement from 
Meyer and Land:  
It is hard to imagine any shift in perspective that is not 
simultaneously accompanied by (or occasioned through) an 
extension of the student’s use of language. Through this elaboration 
of discourse new thinking is brought into being, expressed, reflected 
upon and communicated. (2005, p. 374)  
Examples of threshold concepts abound as they have been studied in a 
wide variety of disciplines and professions, including economics (the earliest 
study by Meyer and Land, 2003), engineering, grammar, mathematics, product 
design, and biology. Selected studies are described next to provide insight into 
the fundamental characteristics outlined above.  
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In a recent exploratory study of threshold concepts in doctoral-level 
research education, the researchers were particularly interested in the 
transformative character of threshold concepts, stating that without a “new way 
of seeing, the learner cannot progress at the level required for more advanced 
study or research” (Kiley & Wisker, 2009, p. 432). They suggested several 
potential benefits to understanding threshold concepts in research education: “In 
addition to being able to better assist students during their period of being 
‘stuck’ in the liminal state...it is likely that the learning experiences for the 
student and the supervisor will be considerably enhanced. Furthermore, if 
students acquire a more sophisticated understanding of research and the 
research process, they are likely to be more insightful and skilled researchers” 
(p. 433). Kiley and Wisker surveyed experienced supervisors of doctoral 
students in several disciplines: engineering, IT, humanities, science, health 
science, and social sciences. Their questions included: 
 Does the theory of threshold concepts describe and appreciate the kinds 
of learning that research students can/must make in their work for it to 
achieve a doctoral standard? 
 Are there generic conceptual thresholds in research education and how 
might we identify the crossing of such generic doctoral thresholds? 
 Are there discipline-specific conceptual thresholds at the research level? 
 How do they identify when a student has crossed a threshold?  
(2009, p. 433-434) 
They emphasized that the study was exploratory and that the findings were 
preliminary but reported that there are “possibly six threshold concepts in 
research education, that is, six major conceptual challenges for those learning to 
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be researchers; these are the concepts of: Argument, Theorizing, Framework, 
Knowledge creation, Analysis and interpretation, and Research paradigm” 
(p. 439).  
Kiley and Wisker’s research is representative of research studies that 
apply only a few—and sometimes only one—of the five characteristics of 
threshold concepts. As discussed, they looked at the transformative 
characteristic in their study of doctoral-level research education (2009). 
Blackmore’s research in information literacy similarly focused on the 
troublesome aspect of threshold concepts, identifying the perception of patterns 
(such as in database structures) as a threshold concept (2010, p. 6). 
Flanagan, Taylor, and Meyer studied threshold concepts in electrical 
engineering and put forth the idea that some concepts were compounded, 
meaning that some threshold concepts shared a “common liminal space” 
(Flanagan, Taylor, &  Meyer, 2010, p. 228). They posited that these concepts 
were linked and only appeared to have “superficially disparate portals” (p. 228).  
Table 2-6 below lists threshold concepts that have been suggested for a 
range of academic disciplines and professions. The first seven entries are 
extracted from Stokes, King, and Libarkin (2007); the other entries on the list 
were prepared as part of this thesis.  
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Table 2-6. Summary: threshold concepts in academic disciplines (Stokes et al., 2007; 
Tucker, 2012). 
Subject Suggested Threshold Concept(s) Reference 
Economics Opportunity cost; elasticity Reimann & Jackson (2006) 
Pure mathematics Complex numbers; limits Meyer & Land (2003) 
Electrical engineering Frequency response Cartensen et al. (2006) 
Statistics  Sampling distribution Kennedy (1988) 
Health care Care; pain Clouder (2005) 
Law Precedence  Land (2005) 
Biology Process, e.g., energy transfer  Taylor (2006) 
Biology Evolution Taylor & Cope (2007) 
Information systems Information systems as social systems Cope & Staehr (2008) 
Computer science Object-oriented programming Zander et al. (2008) 
Economics Efficiency; market equilibrium Dulleck & Tang 
(2009a;2009b) 
Physics Energy quantization; atomic structure Park & Light (2009) 
Doctoral research Argument; theorizing; knowledge 
creation; analyzing & interpreting 
Kiley & Wisker (2009) 
Calculus Limit; integral Sheja & Pettersson (2010) 
Information literacy Systemic thinking, pattern perception Blackmore (2010) 
University teaching Structural transformation (knowledge 
structures) 
Kinchin & Miller (2012) 
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Ambiguity and ontological shift 
Two elements of a liminal learning experience are ambiguity and the 
ontological shift experienced by the learner. Indeed, identifying a threshold 
concept is problematic due to the very ambiguity of the liminal state: people 
who have traveled across a threshold may not be able to describe the experience 
clearly. This ambiguity accompanying a threshold experience was recognized 
by Victor Turner, the anthropologist who applied the term “liminality” to the 
processes occurring during cultural rites of passage and whose research is 
foundational to threshold concept theory propounded by Meyer and Land. In the 
1960s, Turner referred to people who experienced the liminal state as 
threshold people: “The attributes of liminality or of liminal personae (‘threshold 
people’) are necessarily ambiguous, since this condition and these persons elude 
or slip through the network of classifications that normally locate states and 
positions in cultural space” (1969, p. 95).  
The quality of ambiguity continues to be seen in recent studies of 
threshold concepts. “Because of the transformative nature of threshold concepts, 
we may feel that we’ve always known something or looked at the world in that 
way. It is very difficult to remember what it looks like from the other side of the 
threshold” (Townsend & Brunetti, 2009, p. 6).  
 Another significant element in the experience of traversing threshold 
concept territory is a simultaneous shift in identity, described by Cousin as 
“mastery of a threshold concept is likely to involve both cognitive and identity 
shifts in the learner” (2008a, p. 201). Land referred to a shift in the learner that 
entailed “a repositioning of self in relation to the subject” (Land et al., 2006, 
p. 200).  Indeed, this element is essential to the transformative characteristic. 
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“Grasping a threshold concept always involves an ontological as well as a 
conceptual shift. Reduced to its essential, this simply means that we are what 
we know” (Cousin, 2008a, p. 202). Cousin provides the following illustration: 
If I learn French, this does not simply involve an acquired skill set. 
My new knowledge becomes assimilated into my biography and 
thus my sense of self. I become a French speaker—and probably a 
Francophile. In the first stages of struggling with French, I do not 
self-identify as a French speaker but, later, once certain 
understandings have ‘clicked’ I start to think of myself as a French 
speaker rather than a learner of French. This is an important 
identity shift. The grasp of any subject, argue Meyer and Land, is 
likely to involve turning points that both deepen our understanding 
and bond us more closely to the subject. (2008, p. 202) 
This builds on Marton and Booth’s assertion, cited earlier, that learning as an 
experience of seeking meaning involves “changing as a person” (1997, p. 38). 
In addressing issues of identity this discussion comes back around to the 
seminal work of Turner and his ethnographic studies—and the even earlier 
work of Van Gennep on rites of passage (1960). Ontological shifts appear to be 
inseparable from conceptual shifts that are significant enough to be considered 
threshold learning experiences.  
Threshold concepts and curriculum 
Threshold concept theory has taken hold in a wide variety of disciplines 
and subject areas for what it may bring to enhancing curriculum. Meyer and 
Land edited a collection of articles on threshold concepts within different 
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disciplines in 2008 and a subsequent collection of articles about pedagogy 
across an array of disciplinary contexts in 2010.  These benchmark volumes are 
indicators of the multi-disciplinary applicability of the theory and of the interest 
in implementing curriculum improvements based on the research.   
It is, of course, a natural consequence of studying threshold concepts 
that researcher-educators look for ways to improve curriculum in order to 
maximize the learning of these concepts. Indeed, this is considered the aim of 
the research: “Broadly, the purpose of threshold concept research is to explore 
difficulties in the learning and teaching of subjects to support the curriculum 
design process” (Cousin, 2008a, p. 201). In laying the groundwork for the 
theory, Meyer and Land referred to the troublesome “stuck places” or 
“conceptual difficulties” indicative of threshold concepts and simultaneously 
described both the possibility of transforming the learner’s perspective and the 
potential these concepts hold for educators:  
The task for course developers and designers here is to identify, 
through constructive feedback, the source of these epistemological 
obstacles, and subsequently free up the blocked spaces. This might 
be achieved, for example, by redesigning activities and sequences, 
through scaffolding, recursiveness, provision of support materials 
and technologies or new conceptual tools, through mentoring or peer 
collaboration. (Meyer & Land, 2005, p. 377) 
Educators are understandably intrigued by the potential for enhancing the 
learning experiences of their students and threshold concept studies suggest 
ways to accomplish this.  
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Perkins described the utility of threshold concepts for categorizing 
essential knowledge within a discipline and how this aids teachers in managing 
what is most essential. “Most fundamentally, concepts function as categorizers. 
They carve up the world we already see and often posit the unseen or even the 
unseeable” (2006, p. 41). He argued further that concepts can represent the 
episteme of the particular discipline, stating, “The disciplines are more than 
bundles of concepts. They have their own characteristic epistemes…a system of 
ideas or way of understanding that allows us to establish knowledge” (p. 41-42).  
It is as if threshold concepts represent a way to describe critical junctures in the 
learning experience, moving a person forward into new territory of 
understanding. This may be experienced as a leap, troublesome, an “ah-ha” 
moment in learning, or it may be gradual—but it is nevertheless transformative 
and irreversible. Perkins summarized: 
“Teachers struggle to decide what will prove most meaningful and 
useful. Through their notion of threshold concepts, Meyer and Land 
(2003) offer an insightful perspective and powerful heuristic for looking 
at this puzzle. Threshold concepts are pivotal but challenging concepts 
in disciplinary understanding” (Perkins, 2006, p.43). 
Several examples where researcher-educators have implemented and tested new 
curricula based on threshold concepts are discussed next.  
Dulleck and Tang redesigned a course in economics for business majors, 
allotting the first half of the course to what they had determined were threshold 
concepts in economics, efficiency and market equilibrium. The remainder of the 
course was devoted to expanding on core ideas, standard terminology, and 
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applications of theory (Dulleck & Tang, 2009a; 2009b). They described their 
teaching strategy as follows: 
Repetition: Threshold concepts are revisited 3 times: as basic concepts, 
in theory and in applications. 
Meta-theory: Theory is built up in a simple (to some degree abstract) 
way to deliver an idea of what constitutes a theory. 
Applications: Bringing together empirical and institutional knowledge 
with relevant theory that was developed before to put the theory into 
context. (2009a, slide 12) 
They then compared their approach to a “traditional approach” and arrived at 
the following findings regarding ways in which the new approach was better: 
(1) presentation of theory using the new approach developed into discussion of 
the reasons for the development of the theory which they termed “meta-
understanding”; (2) applications of theory were less compartmentalized; 
(3) students experienced applications of theory where they were needed 
(Dulleck & Tang, 2009b, p. 2). 
A clear indicator that threshold concepts are impacting curriculum was 
evident in this invitation from Jennifer Loertscher, a chemistry professor, to her 
academic colleagues: 
A focus on threshold concepts will help us as a community of 
biochemistry educators focus our teaching on strategies that promote 
transformative learning and provide a strong foundation for continued 
growth. If you have ideas for biochemistry threshold concepts, please 
join in the conversation by posting your ideas to a BAMBED discussion 
forum (Loertscher, 2011, p. 57). 
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Loertscher is similar to Dulleck and Tang in suggesting that threshold concept 
knowledge be introduced “early on in the study of a discipline” (2011, p. 57).  
Case studies involving physics students and law students were used to 
measure the impact of changes in curriculum based on threshold concepts on 
both the students and the teachers (Akerlind & McMahon, 2010). The 
researchers had determined the threshold concepts in advance and studied both 
(1) the impact on the thinking and practice of the teachers; (2) the impact on 
students’ learning (Akerlind, McKenzie, & Lupton, 2011) . “The outcomes 
were broadly in line with predictions... It is clear, however, that more than one 
iteration of curriculum design and implementation would be needed” (Akerlind 
et al., 2012, para. 4-5). Enlisting input from faculty and students when 
implementing curriculum changes based on threshold concepts is also 
considered essential (Cousin, 2008a). 
Identifying threshold concepts for educators is another area of research. 
Kinchin, Lyndon, and Hay visualized a model of pedagogy expertise in the 
context of clinical education in which expertise in teaching is conceived as a 
threshold concept (2010). “Our view of expertise, as being composed of the 
dynamic links between chains of practice and underlying networks of 
understanding is a transformative notion” (p. 81). They stated that their concept 
of expertise had the characteristics of irreversibility as well as some degree of 
boundedness within the clinical disciplines.  
One of the studies most pertinent to this research was conducted by 
Margaret Blackmore in information literacy classes for undergraduate students. 
The focus was on how students engage with information, which she termed 
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“contextual awareness” of information (Blackmore, 2010, p. 9). The courses 
de-emphasized the teaching of specific sources and skills: 
Instead of the traditional information literacy approach of teaching new 
searching skills or introducing new sources, the threshold concepts 
approach focusses on increasing student understanding of how they are 
already engaging with information and how they need to build on that to 
succeed in an academic context. Helping students to develop this 
contextual awareness enhances their ability to build on what they already 
know and prepares them for future contextual shifts when they move into 
professional lives. This shift in focus from “teaching the use of” to 
“promoting understanding of” information products may at first seem very 
subtle, but can potentially lead to a major shift in developmental direction. 
(p. 9) 
Land, Cousin, Meyer, and Davies addressed the implications of 
threshold concept theory for course design, articulating three broad 
considerations: “(a) sequence of content; (b) processes through which learners 
are made ready for, approach, recognize, and internalize threshold concepts; 
[and] (c) ways in which learners and teacher recognize when threshold concepts 
have been internalized” (Land et al., 2006, p. 199). The authors described nine 
more specific considerations for curricula in higher education, summarized in 
the table below. 
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Table 2-7. Threshold concepts & considerations for course design in higher education 
(Land et al., 2006). 
Consideration for Course Design  Key Points 
“Jewels” in the curriculum Threshold concepts can define powerful transformative points 
in the learning experience and may also serve a diagnostic 
purpose related to troublesome knowledge. (p. 198) 
Importance of engagement Courses need to have “active student engagement with, and 
manipulation of, the conceptual material”; instructors should 
“ask students to explain it, to represent it in new ways, to 
apply it in new situations, and to connect it to their lives.” 
Course designers should consider “what provocation might we 
be seeking through these forms of engagement.” (p. 199) 
Listening for understanding Teaching must be preceded by listening for understanding as 
instructors cannot “second guess where students are coming 
from or what their uncertainties are.” (p. 199) 
Reconstitution of self Because grasping a threshold concept involves both a 
cognitive shift and a repositioning of self in relation to the 
subject, attention has to be paid to the “discomforts of 
troublesome knowledge.” (p. 200) 
Tolerating uncertainty Metacognition and self-regulation are indispensable so that 
learners do not abandon their studies when encountering 
uncertainty and troublesomeness. (p. 201) 
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Table 2-7. continued. 
Consideration for Course Design  Key Points 
Recursiveness & excursiveness Learners may need to “adopt a recursive approach to what 
has to be learned, attempting different ‘takes’ on the 
conceptual material until the necessary integration and 
connection…begins to take place.” Similarly, learning “as a 
journey or excursion” in which there will be “deviation and 
unexpected outcome within the excursion” is to be expected. 
(p. 202) 
Pre-liminal variation Attention to the question of why some students “productively 
negotiate the liminal space of understanding…and others find 
difficulty doing so” has implications for course sequencing, 
structure, and forms of engagement. (p. 202-203) 
Unintended consequences of 
‘good pedagogy’ 
Established forms of pedagogy may not be productive for the 
acquisition of threshold concepts. Example: simplified 
interpretation of the concept may operate as a “false proxy, 
leading students to settle for the naïve version and entering 
into a form of ritualized learning or mimicry.” (p. 203-204) 
The underlying game  
(or episteme) 
Where there are authorized and alternative understandings of 
threshold concepts, “students may be required to play an 
important, more sophisticated epistemological game in order 
to recognize the difference.” (p. 204) 
 
Related learning constructs  
Threshold concept theory does not stand alone as a construct to identify 
the most essential concepts in a discipline or subject area. Cousin, for example, 
has argued that there are “clear affinities” between Vygotsky’s constructs of 
perceptual mass and zone of proximal development (ZPD) and Meyer and 
Land’s concept of the learner’s liminal space (2008b, p. 263). Of particular 
interest to research intended to guide curriculum design is the Decoding the 
Disciplines research project that has led to a seven-step model intended to help 
educators identify—“decode”—essential concepts in their disciplines and, from 
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this, to develop robust instructional and assessment materials (Pace & 
Middendorf, 2004).  The model is based on investigating “bottlenecks” in 
student learning experiences that indicate troublesome knowledge (Díaz & 
Pace, 2012).  
The Decoding the Disciplines project began as the History Learning 
Project at Indiana University and has been applied to subjects including 
astronomy, biology, and physiology (Pace & Middendorf, 2004; Glenn, 2009). 
Identifying the bottlenecks is done by interviewing faculty to determine which 
concepts their students find most problematic. This information is used as a 
“starting point for studies that not only explore what must be explicitly taught to 
increase learning [in history courses] but also what the faculty perception of 
bottlenecks to learning tells us about the students themselves” (Díaz, 
Middendorf, Pace, & Shopkow, 2008, p. 1212). The objective of the Decoding 
the Disciplines strategy is “the idea that [the students] are learning the modes of 
thought of a new discipline” (Burkholder, 2011, p. 110). While the similarities 
between the bottlenecks of the decoding-the-discipline model and the 
troublesome knowledge of threshold concepts are conspicuous, there are 
differences, too (Díaz  & Pace, 2012). A key difference is that threshold 
concepts are characterized by more than their troublesome nature. Díaz and 
Pace view their model as having potential to contribute to threshold concept 
theory by providing a method for deconstructing disciplinary tacit knowledge 
(2012, p. 2).  
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Investigating threshold concepts 
Methodologies for identifying threshold concepts are still very much 
being explored. “To move forward in our understanding of the acquisition of 
threshold concepts, from both teachers' and students’ perspectives, we need to 
devise methods of observation and enquiry that allow us to explore variation in 
students’ experiences of threshold concepts in rather special ways” (Meyer & 
Land, 2005, p. 384). Since this statement, considerable research has been done 
on evidential criteria as well as methodologies to enlist in investigating and 
recognizing threshold concepts. Yet it remains true that “The question of how 
we go about identifying threshold concepts is an interesting one, and one which 
we expect to trigger some lively future debates” (Stokes, 2007, p. 437).  
Glynis Cousin, one of the most prolific researchers in threshold concept 
theory, reported on ways to recognize threshold concepts, explicating the five 
characteristics but taking particular care to be cautious about the troublesome 
characteristic:  
I have explored some of the emotional issues that make learning 
troublesome since it is important to temper the implicit suggestion in the 
idea of a threshold concept that the difficulty of its mastery inheres in 
the concept itself. While this is very often the case, we need to be aware 
that this difficulty cannot be abstracted from the learner or the social 
context. (2006a, p. 4) 
In looking at ways to recognize threshold concepts, she focused on emotional 
issues that make learning troublesome and emphasized that “this idea of liminal 
states provides a useful metaphor to aid our understanding of the conceptual 
transformations students undergo, and the difficulties or anxieties that attend 
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these transformations” (p. 4). Evidence of anxiety, therefore, provides a 
criterion to use in confirming that a troublesome threshold in learning is being 
or has been crossed; however, the learner’s context must be taken into account 
as well. 
A learner’s ability to reconfigure existing conceptual schema or mental 
models has been proposed as another indicator of grasping a threshold concept. 
This includes being able to unlearn mental models that no longer hold true or 
can accommodate new knowledge. Jan Smith has described this ability as a 
reconstitutive feature of threshold concepts, observing that “reconstitution is, 
perhaps, more likely to be recognized by others, and also to take place over 
time” (Smith, 2006, p. 1).  
Other researchers have studied the academic context of the learning 
experience as a factor in exploring threshold concepts and evidence thereof. 
Cousin emphasized that, particularly in the social sciences and humanities, the 
aspect of epistemological perspectives should be fully acknowledged (2008b). 
“For instance, a Keynesian economist and a Marxist one may propose different 
threshold concepts for the economics they respectively teach because they have 
quite different views about what is central to their subject” (p. 263).    
Sheja and Pettersson researched the impact of disciplinary expectations 
and “what it means to come to understand a particular subject area” (2010, p. 
224), working with two mathematical concepts determined to be threshold 
concepts (limit and integral).  
The extent to which students come to develop conceptual understanding 
in a particular subject area, and across disciplines, is likely to vary, as is 
the nature of that understanding. One reason for this variation has to do 
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with the differences that exist between particular subject areas in terms 
of the structure of the subject matter including the logical breath, depth 
and width of that content. What is regarded as valid academic 
understanding within a particular subject area is to a large extent 
determined by the established norms, conventions, discourse and 
practices of that particular discipline. (p. 222) 
They concluded that the transformative characteristic was paramount for 
recognizing evidence of a threshold concept: “transformative aspects may thus 
be conceptualized in terms of contextual shifts allowing the development of 
conceptions at different levels of abstraction” (Sheja & Pettersson, 2010, p. 
238).  
 These identifying elements—emotional factors, such as anxiety, 
reconstitutive abilities, and contextualization—provide useful criteria and 
baselines for recognizing threshold concepts.  
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Summary 
The research literature reviewed in this chapter for online searching, 
expertise, learning experiences, and threshold concept theory suggests ideas for 
a unified model; Figure 2-8 illustrates a preliminary model.  
Figure 2-7. Preliminary Model of Search Expertise Research (Tucker, 2012). 
 
 
This model has as its foundation the continuum from novice to expert 
(Dreyfus); it posits a parallel continuum of searching skills from operational to 
conceptual (Fidel). On this latter continuum of generic knowledge (GK), 
conceptualist actions increase in importance whereas operationalist factors—
search tools and the like—lessen in impact, both on search outcome and in 
characterizing the expert searcher.  At the more advanced ends of these two 
continua lie the Net Lenses Category 4 and hypothetical Category 5 of web 
searching experiences. Threshold concepts are then posited as occupying (and 
perhaps creating and defining) the liminal space through which learners move 
from Category 4 to 5. 
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Subject knowledge (SK) is included in the model because it is a crucial 
part of online search expertise, but it is not shown as a continuum because this 
study attempts to hold it as a constant. 
This model will be revisited after the results of this study are presented 
and discussed in the next two chapters.   
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3) Chapter 3 - Research Design: 
Methodology, Data Collection, & Analysis 
 
Thus, straightforward categories about ordinary experiences shine with 
bright meanings through our analytic renderings. 
—Kathy Charmaz 5 
 
Introduction 
This chapter covers the study’s research methodology, theoretical 
perspectives related to its method, data collection protocols, and data analysis 
processes. It reports on the data collection instruments used and the lessons 
learned from the pilot study that informed modifications of the main study. The 
data analysis stages are described, including how the data were prepared, 
unpacked, and cycled through recursively in order to identify emergent 
categories and themes. These categories and themes are reported on in Chapter 
4: Results. Participants are referred to throughout by pseudonyms and ID 
numbers.   
Methodology 
This study used a qualitative research method, grounded theory, and 
some basic assertions about qualitative methodologies are helpful in introducing 
this chapter. Certainly it is well known that qualitative research methods differ 
fundamentally from quantitative; Strauss and Corbin have generalized this 
                                                 
 
5 (Charmaz, 2006, p. 151). 
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difference by saying that they encompass any methods that produce findings not 
arrived at by means of statistical procedures or other form of quantification 
(Strauss & Corbin, 1998). Qualitative methods are often further characterized as 
appropriate for exploratory research, i.e., to discover or generate new 
hypotheses, whereas quantitative are used to test hypotheses. The two methods 
are not necessarily mutually exclusive, however, and may be combined. In fact, 
mixed method (MMR) approaches have been applied since at least the 1950s, 
although, interestingly, they have not been commonplace in the library and 
information science (LIS) field. A survey of leading journals in LIS found that 
only five percent of research articles utilized MMR (Fidel, 2008).  
Qualitative research methods come laden with paradox, particularly 
during the stages of data analysis. As described by Dey, “We want to use 
existing ideas, but not to prejudge the data. We want to break up the data into 
bits, but also analyse it as a whole. We want to consider data in context, but also 
to make comparisons. We want to divide data into categories, but also to 
consider how these relate. … We want to be rigorous, but also creative” (1993, 
p. 273-274).  
Chenail likened the data analysis involved in qualitative methods to a 
metaphoric process (2012). For this, he used a clear-cut definition of metaphor, 
that of a simple device for seeing something in terms of something else, with 
emphasis on the “something” of the data and the “something else” of the unit of 
analysis, the descriptive code used (which might or might not be an in vivo 
code). Of paramount importance in Chenail’s metaphor is how the one helps us 
to understand the other. Chenail also described the recursive processes involved 
in data analysis, specifically citing grounded theory, stating, “You will spend 
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considerable amounts of your time learning how to work through transcripts and 
field notes noting undivided units of qualitative significance, naming these 
qualitative differences that make a difference, reflecting upon the relationships 
between these bits of coded information until you can make some sort of 
evidence-based pronouncement of what you think you have learned from these 
observations and conversations” (p. 248-249). This was certainly true for this 
study as the recursive processes were prolonged in order to achieve theoretical 
saturation.  
Within the qualitative methodology realm, grounded theory was selected 
as a fit for this study. The essence of grounded theory methodology is an 
inductive approach to analyzing data and building theory; that is, the theory 
arises out of the data from the ground up. This research sought to identify 
concepts and themes without preconceptions that might arise from anticipated 
outcomes or hypotheses; the inductive and exploratory nature of grounded 
theory methodology supported this objective. In the next section, grounded 
theory methodology and its suitability for this study are discussed.  
Grounded theory: Introduction 
Grounded theory methodology provides a set of rigorous research 
procedures that can be used in developing—through the process of 
emergence—conceptual categories and themes. The methodology has been 
widely used in qualitative studies to provide an effective structure for 
discovering anchors that allow the key points of the data to be collected and 
organized, and for findings to emerge. Key points about grounded theory are 
that it 
Acquiring Search Expertise Virginia Tucker PhD Thesis 
106  Chapter 3: Research Design 
 stresses discovery and theory development;   
 checks developing ideas with further observations;   
 studies process itself and further assumes that making theoretical 
sense out of the data is in itself a process (Charmaz, 2006). 
Stated simply, grounded theory is a structured method for analyzing 
empirical data such that theory evolves from the evidence itself. Compared to 
research that begins with a hypothesis, grounded theory method is viewed as a 
kind of reverse engineering in the construction of new theory. The process of 
the research is to build up from the data to identify concepts and, from there, to 
explore what phenomena or themes these concepts represent. Concepts and 
themes in grounded theory are akin to building blocks for the development of a 
theoretical understanding of (Tilley, 2006).  
Approaches to grounded theory 
Three main approaches to grounded theory have evolved since its 
beginning, which was described in The Discovery of Grounded Theory by the 
originators of the method, Barney Glaser and Anselm Strauss (1967). The 
methodology originally developed largely as a “revolt against the dominance of 
a quantitative ideology pervading social science research during the 1960s” 
(Dunne, 2011, p. 112). During that time: 
Quantitative researchers of the 1960s saw qualitative research as 
impressionistic, anecdotal, unsystematic, and biased. The priority they 
gave to replication and verification resulted in ignoring human problems 
and research questions that did not fit positivistic research designs. 
(Charmaz, 2006, p. 5) 
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Glaser and Strauss proposed that qualitative research had its own kind of 
rigor and presented grounded theory as a methodology for constructing 
“theoretical explanations of social processes” (Charmaz, 2006, p. 5). The 
essentials of original grounded theory were these: the researcher is involved 
simultaneously in data collection and analysis; codes and categories are 
constructed from the data; constant comparison of data takes place during 
analysis; memo-writing is used to specify properties of categories and identify 
gaps; sampling is for the purpose of theory construction; and literature review is 
done after developing independent analysis (p. 6).  
Glaser and Strauss eventually parted ways and this split gave rise to two 
different approaches to grounded theory. The seed of the schism was planted 
when differences arose over coding, particularly axial coding, in which a 
category is used as an axis around which data relationships and properties are 
specified (Charmaz, 2006, p. 60-63).  Ian Dey described it this way: 
The methodology first introduced by Glaser and Strauss (1967) in The 
Discovery of Grounded Theory has since developed in directions its 
authors did not anticipate and—in the case of Glaser (1992)—did not 
much approve. Grounded theory began life as an innovative if rather 
idiosyncratic alternative to existing research methodologies. Now in 
middle age (as it were) it has achieved the comfortable position of 
becoming a pervasive and well-established orthodoxy, attracting its own 
critics in turn. Like parents outgrown by their children, its authors have 
suffered the indignity of being ‘corrected’ by their offspring. (2004, p. 
80) 
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Glaser’s approach to grounded theory evolved into a stricter version of the 
methodology that emphasized emergence of theory from the data—“‘All is 
data’ is a well-known Glaser dictum” (Glaser, 2002, p. 1). He argued against 
systematic questioning in data collection and against informing the analysis 
through literature review, cautioning that this could create preconceptions. He 
believed that doing grounded theory “tends to come naturally when facing the 
data without preconception, as going through life does. We are all grounded 
theorists about our daily life” (Glaser, 1998, p. 33). Strauss, with Juliet Corbin, 
developed an approach that was objectivist and that stressed constant 
comparisons between data and also between data and theory (Strauss & Corbin, 
1998). They created systematic techniques for the methodology which Glaser 
found too rigid (Glaser, 1992).  
Charmaz provided a third, constructivist approach to grounded theory. 
She set out to reconcile grounded theory’s dual origins of positivism and 
pragmatist philosophy (Charmaz, 2009). She considered the underpinnings from 
both paradigms but stressed the pragmatist view that, for example, “assumes a 
situated and embodied knowledge producer” rather than the positivist’s 
assumption of “an unbiased observer” (p. 138-139). She also emphasized the 
fundamental importance of context in strengthening the resultant theory: “I 
argue that situating grounded theories in their social, historical, local, and 
interactional contexts strengthens them. Such situating permits making nuanced 
comparisons between studies. Subsequently these comparisons can result in 
more abstract—and, paradoxically—general theories” (2006, p. 180).  
The constructivist approach was used for this study. Its recognition of 
the situational nature of the research and the impact of the observer’s views 
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(and subjectivities in data analysis) were strong factors in this decision. 
Charmaz summarized the differences and similarities between the objectivist 
grounded theory of Strauss and Corbin and constructivist grounded theory when 
writing about the epistemological and ontological shifts in the method over the 
last forty years (Charmaz, 2009). (Table 3-1 below.)  
This summary helped to further clarify the reasons the constructivist 
approach to grounded theory of Charmaz was chosen for this study. This was 
reflected both in the study’s foundational assumptions and in implications for 
data analysis, for example, the researcher’s construction of categories and the 
acknowledgment of contextualization and subjectivities during data analysis.   
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Table 3-1. Objectivist & constructivist grounded theory compared (Charmaz, 2009). 
Objectivist Grounded Theory Constructivist Grounded Theory 
Foundational assumptions 
Assume an external reality Assumes multiple realities 
Assumes discovery of data Assumes mutual construction of data 
through interaction 
Assumes conceptualizations emerge 
from data 
Assumes researcher constructs 
categories 
Views representation of data as 
unproblematic 
Views representation of data as 
problematic, relativistic, situational, 
and partial 
Assumes the neutrality, passivity, and 
authority of the observer 
Assumes the observer’s values, 
priorities, positions, and actions affect 
views 
Objectives 
Aims to achieve context-free 
generalizations 
Views generalizations as partial, 
conditional, and situated in time, 
space, position, action, and 
interactions 
Aims for abstract conceptualizations 
that transcend historical and situational 
locations  
Aims for interpretive understanding of 
historically situated data 
Specifies variables Specifies range of variation 
Aims to create theory that fits, works, 
has relevance, and is modifiable 
(Glaser) 
Aims to create theory that has 
credibility, originality, resonance, and 
usefulness 
Implications for data analysis 
Views data analysis as an objective 
process 
Acknowledges subjectivities 
throughout data analysis 
Sees emergent categories as forming 
the analysis 
Recognizes that co-construction of 
data shapes analysis 
Gives priority to researcher’s analytic 
categories and voice 
Seeks and (re)represents participants’ 
views and voices as integral to the 
analysis 
 
Particularly pertinent to this study was that, in the constructivist approach to 
grounded theory, interview data is considered a reconstruction of an experience, 
rather than an experience itself (Charmaz, 2009). “Thus, constructivist grounded 
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theorists see the representation of data—and, by extension, the analysis—as 
problematic, relativistic, situational, and partial” (p. 138). The study captured 
active search experiences as well as participants’ recollections of learning-to-
search experiences, aiming to gather data constructed from abstracted 
experiences and also from experiences occurring in real time. The participants’ 
views about what was important about the recalled experiences were part of 
situating the data. 
Not all aspects were appropriate for this study, however. For example, I 
did not conduct “co-construction of data analysis” with the participants; it 
would not have been practical—or in most cases even possible—to schedule 
additional time with the highly experienced (HE) participants. 
 
Doing grounded theory 
When I first encountered grounded theory I had many of the same 
questions expressed by Piantinida, Tananis, and Grubs: “‘How do you really do 
this thing you call grounded theory? Just what do you mean by coding? How 
does this constant comparative analysis process get you to a theory? What does 
a grounded theory look like? How do you know when you’ve arrived at a 
theory?” (2004, p. 331). The techniques of grounded theory as elucidated by 
Charmaz and paraphrased by Tilley helped immensely in gaining 
understanding: 
 Theoretical sampling; 
 Constant comparative data analysis; 
 Need for theoretical sensitivity; 
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 Memo writing; 
 Identification of a core category; 
 Theoretical saturation. (Tilley, 2006, p. 143) 
Also key is that the process of grounded theory involves, not linear 
stages, but stages that overlap. In particular, the activities of data collection, 
note taking, coding, and memo-ing take place simultaneously at certain points 
(Figure 3-1). There is also ongoing interplay between data collection and 
analysis, and iterations of sampling occur during analysis which help “to 
safeguard against premature or uninformed interpretation” (Piantinida et al., 
2004, p. 337).  
Figure 3-1. Overlapping processes in grounded theory (Dick, 2005). 
 
 
Analyzing the data involves identifying “distinct units of meaning” 
(Coleman & O’Connor, 2007, p. 656) in interviews, memoes, and notes, and 
these are coded according to concepts they represent. These concepts are then 
clustered into categories which emerge into higher-level—or core—categories 
that may begin to suggest theory. Memo-writing continues during the process of 
coding to “compare data, to explore ideas about the codes, and to direct further 
data-gathering” (Charmaz, 2006, p. 12). For writing up the results of the 
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research, analyzing the data, and developing theory, Charmaz’s guidance was 
immensely helpful. She sums up this phase of the research as calling for 
“imaginative understanding of the studied phenomenon. This type of theory 
assumes emergent, multiple realities; indeterminacy; facts and values as linked; 
truth as provisional” (2006, p. 126-127).  
Several processes and aspects of grounded theory continue to be 
debated. Chief among these that impacted this study were: types of coding, 
categories vs. themes, and when to review the literature. I address the first of 
these briefly and discuss the latter—the position of literature review—in more 
depth, as it presented particular challenges to this study.  
Charmaz described four types of coding: initial, focused, axial, and 
theoretical (2006). Initial coding is looking closely at the data, line-by-line, and 
identifying concepts that are represented. In vivo codes may be used during 
initial coding, the actual words of the participants, which “help us to preserve 
participants’ meanings of their views and actions in the coding itself” (p. 55). 
Focused coding begins to happen simultaneously with initial sorting and serves 
to “synthesize and explain larger segments of data” (p. 57). Charmaz advocates 
a form of axial coding that is less formal than that of Strauss and Corbin; it is a 
process through which she  “developed subcategories of a category and showed 
the links between them as I learned about the experiences the categories 
represent[ed]” (p. 61). This is the type of axial coding I used in the study: 
developing categories and observing the relationships among them; these then 
evolved into core categories which encompassed multiple code clusters.  
Theoretical coding is integrative, requiring a higher level of analysis, 
and is preparatory to theory generation: “Hence, these codes not only 
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conceptualize how your substantive codes are related, but also move your 
analytic story in a theoretical direction” (Charmaz, 2006, p. 63). For this study, 
the themes that emerged were like strong threads running through the data, and I 
did theoretical coding using these themes to explore more fully the emergent 
theory. Coding presents particular challenges, described by Holton as the ability 
to “understand the distinction between conceptualization and description. 
Grounded theory is not about the accuracy of descriptive units, nor is it an act of 
interpreting meaning as ascribed by the participants in a study; rather, it is an 
act of conceptual abstraction” (Holton, 2010, p. 272). This encapsulates the 
work that is done by the researcher: to develop, out of the codes—described as 
descriptive units by Holton—a conceptual abstraction and, from there, grounded 
theory.  
Computer software tools can aid the management of data and the 
coding; however, “It is shown that a combination of both manual and computer 
assisted methods is likely to achieve the best results” (Welsh, 2002, p. 1). For 
this study, both manual and computer-aided methods (NVivo) were used. I 
found that manual line-by-line coding of the first interview transcripts—which 
generated open and in vivo codes—helped me identify “leads to pursue” 
(Charmaz, 2006, p. 53) and also to stay away from becoming attached to a 
system of codes early in the process. I was reminded of the paper prototyping 
done in software interface development. When I shifted to coding in NVivo I 
had an inkling of patterns and categories that were taking shape and the 
software enabled me to validate these fluid shapes and run reports to see which 
codes were in fact being used more frequently than others; it also made the 
process of attaching multiple codes to textual segments much simpler.  
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Differentiating categories and themes is another contested area within 
grounded theory. Although categories and themes are different in nature—and, 
indeed, in how they “capture different forms of knowledge”—they are 
sometimes “used almost interchangeably in completed research,” according to 
Morse (2008, p. 927). She uses opera as an apt and elegant metaphor to clarify 
the difference between categories and themes: 
A category is a collection of similar data sorted into the same 
place…a theme, on the other hand, is a meaningful ‘essence’ that 
runs through the data. Just as a theme in opera occurs over and over 
again, sometimes in the foreground, sometimes in the background, 
and sometimes co-occurring with other tunes, so does the theme in 
our research. It is the basic topic that the narrative is about, overall. 
This comparison of categories and themes becomes clearer if we 
carry our opera metaphor one step further. I heard on the radio a 
content analysis of an opera. The writer had sorted all the trills and 
… into categories and the result was ludicrous. But this example 
makes the difference between a category and a theme immediately 
obvious. (2008, p. 927) 
In this study, categories and themes were used according to Morse’s definition: 
I sorted the codes into categories (and into subcategories, called code clusters, 
within the categories) but the themes that emerged ran like threads, often 
through multiple categories, and represented the deeper conceptual essence of 
the data.  
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Position of literature review 
When to conduct a thorough literature review in a grounded theory study 
is perhaps the most hotly debated issue related to the method. Generally, 
literature for theoretical frameworks is set aside during data gathering and 
throughout all but the final stage of data analysis, however, “lines often blur 
between a literature review and a theoretical framework” (Charmaz, 2006, p. 
163). Glaser’s position is that “Not reading the literature is part of the grounded 
theory empowerment” and that researchers should “deliberately avoid a 
literature review in the substantive area under study at the beginning of the 
research” (1998, p. 68). 
Ciarán Dunne (2011) referred to the “chicken or the egg” dispute over 
when the literature review should take place in grounded theory research; he 
underscored the importance of taking a middle ground approach and giving 
more credit to the abilities of the researcher: 
With regards to the idea that researchers may be unduly influenced by 
theoretical ideas and assumptions gleaned from extant literature, this 
argument appears to give little credit to the ability of researchers to be 
mindful of how extant ideas may be informing their research. (Dunne, 
2011, p. 117) 
Dunne argued for several benefits to engaging with the literature at an early 
stage of the research, stating that it can 
• Provide a cogent rationale for the study; 
• Justify a specific research approach; 
• Ensure that the study has not already been done; 
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• Help contextualize the research; 
• Orient the researcher and show how the phenomena have been 
studied to date; 
• Help the researcher developing sensitizing concepts and theoretical 
sensitivity; 
• May help researcher avoid conceptual and methodological pitfalls. 
(2011, p. 116) 
For this study, I conducted literature reviews in three broad areas: online 
searching, novice-expert, and threshold concept theory; for the latter, I prepared 
a rough draft of the literature review based on the initial review that was 
presented for confirmation of candidature. A multi-staged literature review such 
as this is not uncommon and is “particularly true for PhD students” (Dunne, 
2011, p. 115). I then set this rough draft aside during data collection and 
analysis. Only after much comparison of data to data and the evolution of the 
core categories and themes did I re-visit the theoretical literature. While 
working through the last phases of data analysis, I viewed the study’s own 
emerging theory through existing theoretical lenses and then completed the 
much more comprehensive review of threshold concept theory research 
literature and selected studies that were particularly pertinent to my findings. 
This allowed me to draft the final literature review “in relation to your [my] 
grounded theory” (Charmaz, 2006, p. 164). I engaged with additional relevant 
literature when writing the subsequent chapters as well: “Weave your discussion 
of it [the literature] throughout the piece” (p. 167).  
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A practical consideration is that I did not begin this study from a 
vacuum of knowledge about the literature nor without professional experience 
in online searching and, indeed, it is not possible to entirely ‘un-know’ this base 
of knowledge. This is not an uncommon situation: “For researchers who are 
experienced in a certain field, the idea that they could somehow jettison all their 
prior knowledge of the field is unfeasible” (Dunne, 2011, p. 117). Browne and 
Courtney described their own similar experience: 
The grounded theory method specifies that it would be 
inappropriate to carry out a review of the literature prior to 
commencing data collection. However, having undertaken 
previous studies … it would not have been possible to unlearn the 
knowledge that existed. (2005, p. 313) 
Charmaz explained the intentions of Glaser and Strauss in their formulation of 
grounded theory and their admonition that the literature review be delayed until 
after data analysis is completed. “They do not want you to see your data through 
the lens of earlier ideas, often known as ‘received theory’” (2006, p. 165). 
Charmaz sums up her discussion of the position of the literature review with 
this practical advice:  “The trick is to use it without letting it stifle your 
creativity or strangle your theory. The literature review can serve as an 
opportunity to set the stage for what you do in subsequent section or chapters” 
(p. 166) and theoretical frameworks should be used “to demonstrate how your 
grounded theory refines, extends, challenges, or supercedes extant concepts” (p. 
168-169).  
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Suitability for this study  
Two key aspects of grounded theory made it the best methodological 
choice for this study: its inductive approach and its suitability for field research. 
These strengths allowed for observation and interpretation of the searching and 
learning experiences.  In addition, because this research sought to identify 
concepts and themes without the prejudice that might arise from anticipated 
outcomes or hypotheses, the exploratory nature of grounded theory 
methodology was a good fit. I also wanted to ensure a researcher-as-observer 
posture that was open to surprises and sensitive to nuance, knowing that I had 
years of familiarity with highly capable searchers. Grounded theory was a good 
choice because it is effective for studying unexplored phenomena as well as to 
discover more in-depth information and perspectives about known topics 
(Corbin & Strauss, 1990). The participants also had many years of experience 
as searchers and I wanted to elicit learning experiences that perhaps they had 
never reflected upon. The search tasks were critical to this goal as well (Hofer, 
2004).  Using grounded theory methodology meant that the study was open to 
unanticipated findings and fresh perspectives.  
This study was not unusual in that its research objectives were shaped 
by both existing and emergent ideas. Existing research included models from 
LIS literature about searcher behaviors, novice-expert frameworks, and 
threshold concept theory. As a result, the research design reflected existing 
knowledge but there was deliberate effort to conduct data collection that was 
open to discovery of new knowledge and, ultimately, to new, grounded theory. 
For example, established ideas about types of searches—known item and 
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subject search—were taken into account in the design of the study’s search 
tasks; there was one search task for each type plus a ‘challenge’ search for the 
highly experienced (HE) participants that they selected. The questions used in 
the interviews were open to gathering perspectives the participants had about 
their learning experiences and the aspects that were important to acquiring 
search expertise.  
The place of the literature review was an ongoing challenge for the 
study. The most important theoretical frameworks in the literature review for 
this study were threshold concept theory (Meyer & Land) and the Net Lenses 
model (Edwards) with its suggestion of a Category 5 expert searcher that might 
exist outside the four categories in the model. This approach to the literature 
fitted well with what Charmaz referred to as the interactivity of the grounded 
theory method:  
Your grounded theory journey relies on interaction—emanating from 
your worldview, standpoints, and situations, arising in the research sites, 
developing between you and your data, emerging with your ideas, then 
returning back to the field—or another field, and moving on to 
conversations with your discipline and substantive fields. (2006, p. 179) 
The grounded theory method of organizing concepts into categories that 
prescribes a systematic and detail-intensive process was likewise suitable for 
this study and the complex interactions and decision-making steps that are 
inherent in the online searching experience. Allowing for this kind of 
complexity was necessary because the study examined not only the learning 
experiences but the participants’ perceptions about them and their views on 
which of these experiences are most critical to moving a novice searcher 
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forward toward expertise. Further underpinning the choice of grounded theory 
was the theoretical reasoning and the research objective of developing out of the 
study a conceptual model for search expertise. 
It should be noted that this study is the first research in which grounded 
theory has been used for the specific purpose of identifying threshold concepts, 
although Billay’s doctoral dissertation (2010) used it in exploring troublesome 
aspects of liminality in the experiences of nursing students.  This study 
establishes that grounded theory methods yield data which are rich and unbiased 
by presuppositions and which can be used to explore if threshold concepts exist 
and what they might be if they do.  It provides an important tool for discovery.  
Chapter 6 explores the combination of grounded theory methods with threshold 
concept research in more depth. 
 
Evaluating the study’s theory 
Theory constructed in a grounded theory study must be evaluated for 
how well it “renders the data” (Charmaz, 2006, p. 182). Charmaz extended 
Glaser’s evaluation criteria of fit, relevance, and modifiability, noting that more 
specific criteria for assessing the outcome of a grounded theory study may 
reflect evidentiary issues and discipline expectations. She put forth the 
following criteria as essential: credibility, originality, resonance, and usefulness 
(Charmaz, 2006, p. 181-183).  These four criteria were used to evaluate the 
theory that emerged from this study, discussed in Chapter 5. 
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Data Collection  
This section covers the various aspects of data collection, including 
participant recruitment and selection, interview and search task protocols, the 
study instruments, and issues related to data collection and interactions with 
subjects.   
Participant recruitment 
The participants were recruited from two population groups, highly 
experienced professional searchers and proficient novices; a $10 coffee 
certificate was given to students as an incentive to participate. The criteria for 
selection from each group were as follows: 
 Group 1 (HE – Highly Experienced): information professionals with at 
least 20 years of experience post-MLS as a search professional using 
multiple commercial search systems, including both command language 
interfaces and search-form, web-based search engines.  
 Group 2 (NS – Novice-Student): students in the MLIS program at San 
José State University who had completed both a required course in 
information retrieval and an elective course in online searching and who 
had demonstrated exceptional ability in the online searching course. 
Twenty participants were selected, 11 highly experienced ‘HE’ subjects and 
nine novice-student ‘NS’ subjects. Sample size in grounded theory studies is 
based on “theoretical or purposive, and not random, sampling models. 
[Researchers] seek out groups, settings, and individuals where (and for whom) 
the processes being studied are most likely to occur” (Denzin & Lincoln, 2005, 
p. 378). The sample was created to include those individuals who were most 
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likely to demonstrate and have knowledge of the acquisition of expert searching 
skills—those students who were already demonstrating expertlike search 
behaviors and experienced searchers who are recognized in the profession for 
their expertise. Twenty participants were expected to be sufficient to ensure that 
ample data could be collected for theoretical saturation to be achievable 
(Charmaz, 2006, p. 113-114).  
Five of the Group 1 HE participants were highly experienced searchers I 
knew directly through professional organizations and their accomplishments as 
educators  or search engine developers; the other six I recruited based on their 
recognized expertise within the information profession, including experience as 
faculty who teach online searching, authors of books about searching, and 
regular workshop presenters for professional organizations on the topic of 
advanced search.  
The Group 2 NS participants were recruited from multiple sections of 
the online searching course. They were selected because they had excelled in 
the course and exhibited expertlike behaviors; thus they could contribute to the 
study’s focus on the liminality between novice and expert (Bereiter, 1993). A 
similar participant selection method was used by Park and Light who conducted 
research on atomic structure as a threshold concept. For their study, they 
selected three high-achieving students from a class of 20 students in a first-year 
college chemistry class, describing them as “showing evidence of distinctive 
paths across the threshold of understanding” (2009, p. 239).  
Four of the Group 2-NS participants were former students of mine 
whom I had never met in person but knew from the online learning 
environment. Three of them I met at the time of the interviews as their sessions 
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were conducted in person. The other novices had been students of another 
instructor. For one of the students I knew, this previous instructor-student 
relationship proved to be problematic: the participant several times appeared to 
be trying to please-the-teacher in the responses. I attempted to overcome this by 
clarifying my researcher-observer role but, unfortunately, the data collected 
were ultimately deemed to be unreliable for this reason and this subject was not 
included in the study. For the others, the fact that we knew each other 
previously added considerably to the comfort level during the session and their 
candor during the interview.  
 
Pilot study implications  
I conducted a pilot study in March 2010 with five participants, two 
novice-students and three highly experienced searchers. All interviews were 
held in person. Four of the five pilot study participants were included in the 
main study data after I followed up with them to collect information not covered 
in the pilot interviews.  
The pilot study was highly beneficial for evaluating the research design, 
including the data collection instruments, search tasks, and interview questions. 
It was also helpful in the logistical sense for practice with the digital recording 
equipment and capturing software. Several modifications to the research design 
were made as a result of the pilot study: 
1. Require more experience of HE subjects. For the pilot study, I had 
recruited searchers with a minimum of five years of professional search 
experience; for the main study I recruited searchers with at least 20 years 
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experience. Based on the findings from the pilot study, it was evident 
that a higher requirement for the years of experience would increase the 
chances of collecting data on perspectives and learning experiences 
relevant to acquiring expertise. This was supported by the novice-expert 
literature regarding expertise developing over time (Berliner, 1994) and 
to reflection as a learning practice of experts (Schön, 1983; 1987). 
2. Conduct interviews in person and virtually. I had anticipated that there 
would be logistical, budgeting, and scheduling problems with potential 
participants who live in other parts of the country. After receiving 
approval from my advisors, I arranged to conduct these interviews via 
Elluminate teleconferencing software. As a result, I did not need to 
restrict the recruitment of subjects based on geographic location. 
Participants were located in Western, Eastern, and Midwest United 
States.  
3. Prepare HE subjects more fully. I prepared the HE subjects more fully 
in advance of the interview so that they were ready to do the challenge 
search task and asked that they use the search system on which they did 
their most advanced searches most often. This decision made the search 
task more effective both for eliciting memories of learning-to-search 
experiences and for perspectives on what makes a search challenging.   
4. Recruit more students from other instructor' classes. The data collected 
from the two student-participants in the pilot study proved to be rich and 
this was in large part because they had been selected for their 
exceptional performance in my online searching course during the 
previous semester. Pre-selection of these students in this way 
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contributed to the study’s focus on the liminality between novice and 
expert and was supported by the literature (Bereiter, 1993; Park & Light, 
2009). I had been concerned that, because the two students in the pilot 
knew me as their former instructor, they might exhibit “performance 
anxiety” but this was not apparent and, in fact, their comfort level was 
high. The fact that they knew me may have added to their comfort level. 
Nevertheless, I decided this possibility should be considered and 
minimized in the main study so arranged for five of the other seven 
novice (NS) subjects to be students who had taken a different 
instructor’s online searching course. (There are only two of us who teach 
the course.) 
5. Add more indirect questions. I added indirect questions such as: What 
do you think [other students; other searchers] struggle with in learning to 
search more expertly? (Kvale & Brinkman, 2009) as well as questions 
that addressed the novice-expert transition directly. For example:  
 At what point did you begin to consider yourself an expert? (Why? 
What experiences do you remember?)  
 What were your most difficult struggles or challenges in learning to 
search expertly? (What experiences do you remember?)  
 What do you think are the most important learnings in the transition 
from novice to expert searcher? What were your most important 
learnings? (What examples?)  
The lessons from the pilot study were valuable and the modifications made to 
the main study as a result added to my confidence in the research design.  
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I also gathered ideas for questions by collecting comments from an 
expert searchers’ listserv I belong to. Members of the listserv post questions to 
each other, asking for ideas about difficult searches and share some of their 
search experiences. (In fact, the listserv may suggest a separate content analysis 
study.) A few examples are shown below:  
 analyzing search engine processes 
“Truncation turns off automatic term mapping and the automatic 
explosion of terms. For example…”  
 evaluating and comparing databases 
“A faculty member has asked me about the content overlap between 
certain databases. So far, I am able to find …” 
 collaborating on search strategies  
“I was wondering if there has been any discussion of sharing resources 
developed with conducting systematic review searches such as drug 
term lists, search filters, etc.”  
 
Interviews 
Each participant session had three segments: pre-search interview, 
search tasks, and post-search interview to discuss the search outcomes and re-
visit pre-search questions. I collected background information on the HE 
participants prior to the session on a short questionnaire sent via email 
(Appendix A8); for the NS subjects, I contacted each subject after the interview 
for information on previous academic degrees and age. The initial objective of 
the pre-search interview was to create an atmosphere in which the participant 
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felt at ease and interested in conversing about the questions (Babbie, 2007, 
p. 305-308). Semi-structured interviews were conducted and their design was 
guided primarily by the work of Kvale and Brinkman (2009), Wengraf (2001), 
and DiCicco-Bloom (2006). The participative nature of the interviews in this 
study was articulated by the latter as a strategy in which the interviewee is 
“more a participant in meaning-making than a conduit from which information 
is retrieved” (DiCicco-Bloom, 2006, p. 16). Kvale and Brinkman referred to 
interviewing as a craft and discussed the relationship between the participant 
and interviewer in this way:  
The knowledge produced by [interview] research depends on the 
social relationship of interviewer and interviewee, which rest on 
the interviewer's ability to create a stage where the subject is free 
and safe to talk of private events recorded for later public use. 
(2009, p. 16) 
They continued with commentary on the non-linear nature of the 
interview and the judgments of the interviewer in the process, stating that, 
“Interviewing rests on the practical skills and the personal judgments of the 
interviewer; it does not follow explicit steps of rule-governed methods” (p. 17). 
Non-linearity was shown to work well in this study, with some questions re-
visited after the search session and others elaborated upon depending on the 
subject’s initial response. The study’s questions and the follow-up questions and 
prompts are categorized below according to Kvale and Brinkman’s structure for 
nine general types of interview questions:  
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  Table 3-2. General types of interview questions (Kvale & Brinkman, 2009). 
Type of Question  
(Kvale & Brinkman, 2009) 
Example from this Study 
Introducing questions Can you tell me about an experience that you feel 
helped to make you the searcher you are today? 
What were some important learning experiences for 
you when you were working as a ____? (based on 
questionnaire responses) 
Follow-up questions What was it like when ____ happened? 
Probing questions What would be an example of that experience? 
Specifying questions How did you handle that kind of obstacle? 
Direct questions What do you think is the most important thing for a 
searcher to understand about a database? 
Indirect questions What do you think other [searchers / students] have 
trouble with?  
Structuring questions Let’s get back to what you were saying about ... 
Silence Allow pauses so interviewees have ample time to 
associate, reflect, and break the silence themselves. 
(Kvale & Brinkman) 
Interpreting questions Are you saying that …? 
  
Stages that occur in the interview process also guided the plan for the 
interviews. Rubin and Rubin (2005) outlined five “linked stages” that can 
increase the confidence of the interviewee and the depth of the responses:  
1. Researcher introduces self and the topic; 
2. Ask some easy questions, show empathy; 
3. Ask the tough questions; 
4. Tone down the intellectual or emotional level; 
5. Close the interview and check for additional comments (2005, 
p. 114-122). 
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These stages were used to shape the interviews:  I began by describing the 
research topic and explaining my role. I had explained my role in the pre-
interview email and consent form but this gave the interviewee the opportunity 
to ask any questions and to establish a foundation of understanding about the 
study objectives (Stage 1).  I next posed the open-ended question about the 
participant’s level of search experience and used this to validate involvement 
(Stage 2). The substantive “tough” questions and the search tasks followed—the 
longest segment of the session (Stage 3). This included follow-up questions and 
revisiting pre-search questions if necessary. Toning down the intellectual and 
excitement level of the interview was not difficult (Stage 4); there was no 
significant emotional level as there might be in studies involving traumatic 
events. Closing the interview included asking if the interviewee had other 
questions or thoughts and expressing my thanks (Stage 5).  
As described above, each interview was preceded by general 
conversation and also an explanation of the study’s purpose.  The study’s 
purpose had been conveyed to prospective participants in advance but 
conversing about it and allowing time for questions added to the participant’s 
level of engagement and ease. According to Mills, informing a participant of the 
purpose of the research can enhance his/her engagement in the interview and 
motivation (Mills, 2009). This motivation was observed in participants being 
interested in contributing to the research and frequently asking about any 
preliminary findings at the end of the interview.  
I frequently used reflective listening during the interviews to encourage 
the participant to provide more detail and to consider additional experiences to 
illustrate a point being made. I also extracted information gleaned from the 
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questionnaires to personalize the questions and provide a setting for considering 
where they have done searching in the past. An effective research interview 
should be “planned and prepared for like other forms of research activity but 
what is planned is a deliberate half-scripted or quarter-scripted interview; its 
questions are only partially prepared in advance (semi-structure) and will 
therefore be largely improvised by the interviewer” (Wengraf, 2001, p. 3).  
I deliberately did not take notes during the in-person interviews or 
searches because this can lessen the subject’s perception of interviewer 
engagement (Charmaz, 2006, p. 32). I knew this would add to the mental 
juggling I needed to do to keep track of responses that triggered ideas for 
reflective listening questions but I found it beneficial and not onerous. 
Confirming the lack of need for note-taking, a review of the audiotapes and 
transcripts did not reveal places where I failed to pose an obvious clarification 
question or to provide needed prompting.  
Data collection instruments 
A questionnaire was emailed to HE participants in advance of the 
interview to collect information on their work and academic background (see 
Appendix A). As noted, this information was useful for personalizing the 
questions and prompting the participant about learning experiences. The data 
were also used for creating the profiles and demographic reports provided in 
Chapter 4: Results. Demographic data for the NS participants was collected by 
contacting each subject after the interview for information on previous 
academic degrees and age. 
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The search tasks were described on a sheet and given to the participant. 
For the interview questions, I had a researcher’s guide and checklist. The 
interview questions and search tasks are discussed next. (See Appendix A for 
copies of the study instruments.)  
Resultant data sources were: (1) Questionnaires (information on HE 
participant’s academic background, professional experiences); (2) Audio files 
from the interviews; (3) Video captures from the search tasks; (4) Transcripts 
from the audio and video files for the interviews and search tasks; (6) Notes 
(taken during interviews conducted via teleconference) and memoes.  
Interview questions 
The pre-search interview questions asked of the HE participants are 
described in Table 3-3. For each question its purpose related to the study’s 
research objectives is explained.  
 
Table 3-3. Group 1 – Highly Experienced (HE) pre-search interview questions. 
       Pre-Search Question – HE Subjects        Purpose 
1. How would you describe your level of 
online searching experience? 
2. How would you describe your 
professional experience as a searcher?  
To elaborate on questionnaire answers; to elicit 
basis for examples to use in follow-on and 
upcoming questions. 
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3. What experiences helped you learn to 
search? What learning experiences do you 
think helped to make you the searcher you 
are today? 
To discover learning experiences that were 
critical to the development of the searcher’s 
expertise.  
To probe for experiences that indicate 
transitional, troublesome, or other type of 
threshold concepts being learned. 
a. walk through reported experiences; 
start with where and when you first were 
exposed to searching, then tell about a time 
when [helps with recall].  
i. something was really hard to 
understand, that gave you real trouble 
figuring out 
ii. something felt like a real 
breakthrough, an “ah-ha” moment 
iii. was there something that happened 
that made you feel like you had shifted 
from being a novice searcher to being an 
expert searcher 
b. on-the-job 
c. as a search intermediary 
d. when you were a student 
e. if applicable, when you taught others 
how to search (if applicable, based on 
questionnaire responses)  
f. follow-on to above question: what 
about times when you tutored others one-
on-one? 
g. if applicable, when you worked on the 
design of search engines (if applicable, 
based on questionnaire responses) 
h. any other experiences that contributed 
in a significant way? 
4. In your opinion, what are the key 
concepts you need to learn to be an expert 
searcher? Can you remember learning any 
concepts that allowed you to search in a 
more expert way?   
To delve further and directly into the existence 
of threshold concepts.  
To investigate responses to the idea of concepts 
tied to learning to become an expert searcher.   
       Post-Search Question        Purpose 
Revisit above Question 4. To check for new responses after having just 
completed the search tasks. The activity of 
searching may trigger additional recollections. 
 
5. Do you have any writings that 
document your learning experiences as a 
searcher? Would you be willing to share 
these?   
To discover any artifacts that might document 
learning experiences of the searcher.  
Each novice (NS) participant session proceeded in a similar fashion except there 
was no questionnaire about previous education and search experience. I 
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followed up with each subject about academic degrees after the interview. The 
novice pre-search interview questions are shown below in Table 3-4. 
Table 3-4. Group 2 – Novice-Student (NS) pre-search interview questions. 
       Pre-Search Question – NS Subjects        Purpose 
1. How would you describe your level of 
online searching experience? 
2. What coursework have you taken 
covering online searching? 
To elicit basic information about previous 
searching experience; to serve as basis for 
examples to use in follow-on and upcoming 
questions. 
3. What experiences have helped you 
learn to search? 
To begin the conversation about important 
learning experiences. 
4. What specific learning experiences do 
you think helped to make you the searcher 
you are today? 
To delve further into specific learning 
experiences. 
Probes: To explore the existence of threshold 
concepts. 
i. something was really hard to 
understand, that gave you real trouble 
figuring out 
ii. something felt like a real breakthrough, 
an “ah-ha” moment 
5. Please describe one search experience 
in the past and what you learned from it 
To explore further and elicit examples and 
descriptions of learning experiences. 
       Post-Search Question        Purpose 
6. In your opinion, what are the key 
concepts you need to learn to be an expert 
searcher? Can you remember learning any 
concepts that allowed you to search in a 
more expert way? 
To delve further and directly into the existence 
of threshold concepts.  
 
7. Do you have any writings that 
document your learning experiences as a 
searcher? Would you be willing to share 
these?   
To discover any artifacts that might document 
the searcher’s learning experiences.  
 
 
Prompts and indirect questions were helpful in eliciting additional 
information and in keeping the interview flowing smoothly. I had prepared a list 
of prompts (Table 3-2 above) but these quickly became ingrained and referring 
to the list was not necessary after the first four or five interviews. Two of the 
most effective indirect questions were about what others struggled with and, for 
those who were instructors, about what their students found difficult to grasp. It 
was particularly effective to pose questions in this way when a subject had 
Acquiring Search Expertise Virginia Tucker PhD Thesis  
Chapter 3: Research Design  135 
trouble recalling his/her own experiences. Celeste commented, “It helps me 
remember a little looking at some of the things that my students struggle with” 
[ID21 HE]. 
 During the post-search interview, I asked each participant to reflect on 
the search and its outcome; we also re-visited questions from the pre-search 
interview to see if the search activity had helped to provoke new thoughts. This 
interview was shorter than the pre-search interview and also served as a de-
briefing and time to collect any additional reflections and ideas. Re-visiting 
questions from the pre-search interview was effective, for example: “When you 
first mentioned that, I thought about that a long time but I had problems 
thinking of a search that would fit that bill, but now I thought of one that really 
sent me for a loop” [Raul ID17HE]. 
Interview venues and timeframes 
As noted, one modification made as a result of the pilot study was to 
conduct some of the interviews using teleconferencing software (Elluminate). 
Audio recording and screen capturing of the search tasks were possible using 
Elluminate so this was done for both the in-person and via-teleconference 
sessions. This allowed me to include participants from the Eastern, Midwest, 
and Western parts of the United States. I traveled twice to California to conduct 
some of the interviews in person as well.  
To summarize the interview venues: 
Group 1 - HE participants: 2 in person; 9 via teleconference. 
Group 2 - NS participants: 5 in person; 4 via teleconference.  
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Sessions were an average of 62 minutes long. Details on venues and timeframes 
for individual participants are provided in Appendix B.  
Search tasks 
For the search tasks, the topics required no specific subject domain 
knowledge; any opportunity to observe the searcher’s abilities to select suitable 
databases during the search tasks was limited largely due to this deliberate 
decision in the research design. However, during the interviews before and after 
the search tasks this ability was addressed.  
 The Group 1 (HE) subjects were provided with the following 
instructions for the search tasks: 
Please perform two searches using DialogClassicWeb, one on a generic topic and one on a topic 
of your own choosing. Please describe (“think aloud”) as you do the search, narrating the steps 
and decisions you are making.  
The purpose is to help you recall and verbalize your decision-making thought processes when 
you are actively in the process of performing a search. Feel free to jot down notes in the space 
below if you wish.  
1. Subject search: (no subject matter expertise required)    
Imagine you have a client who needs information on the use of recorded books (like the new 
"playaways") in libraries, particularly their use by teenagers. Use the ERIC [Education] 
database only. 
2. Challenge search recalled: (may involve subject matter expertise)     
Conduct a search on a topic that you researched recently which was particularly challenging 
from the perspective of utilizing your search experience and expertise. Please feel free to 
modify the focus of the topic as needed in order to protect client confidentiality. 
For the challenge search I prepared the participants when confirming the 
appointments; its purpose was to elicit demonstration of what they considered to 
be expertlike searching and it accommodated search engine rapport The issue of 
search engine rapport was evident in the subject’s choice of search engine for 
the challenge search. This allowed the subject to focus on conceptual 
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knowledge and their narratives during think-aloud were rich with data relevant 
to the study’s objectives. Seven of the HE subjects used the Dialog search 
system and three used PubMed, LexisNexis, and IEEE; one declined to do a 
search.  
The Group 2 (NS) subjects were provided with the following search 
instructions: 
Please perform two searches using DialogClassicWeb on the topics described below. Please 
describe (“talk aloud”) as you do the search, narrating the steps and decisions you are making.  
The purpose is to help you recall and verbalize your decision-making thought processes when 
you are actively in the process of performing a search. Feel free to jot down notes in the space 
below if you wish.  
 
1.  Known item search:  
A friend tells you that in the early 1990s an attorney tried to use a parrot to testify in court in a 
murder case! Your friend is usually reliable but this story seems like something out of an old 
Perry Mason episode, not reality. See if you can find a newspaper article to verify if this 
happened or not. Try the New York Times retrospective database (Dialog File 471). 
 
2. Subject search:  
Imagine you have a client who needs information on the use of recorded books (like the new 
"playaways") in libraries, particularly their use by teenagers. Use the ERIC (Education) 
database only (Dialog File 1). 
  
Each novice was given a quick reference card with the DialogClassic 
commands. This supported the objective of minimizing operationalist obstacles 
during the searches. For the interviews conducted via teleconference, I emailed 
the reference card in advance.  
Protocols: Think aloud and Talk after 
The think-aloud (Lewis, 1994; Ericsson, 1993) and talk-after protocols 
(Branch, 2000) were used to gather data on the learning of concepts and the 
skill development that took place while the participants were actively engaged 
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in the search tasks. The two protocols provided concurrent and retrospective 
approaches to gathering information about the participant experiences.  
Ericsson and Simon argue that the “closest connection between thinking 
and verbal reports is found when subjects verbalize thoughts generated during 
task completion” (Ericsson, 2002). The think-aloud method was useful for the 
active searching part of the participant session because it required that the 
subject describe out loud what he or she was thinking, seeing, doing, and 
feeling while in the act of performing specific tasks. The method aims to extract 
the problem-solving and decision-making processes occurring in real time 
during the performance of the tasks. The think-aloud protocol was one of the 
research protocols used by Edwards in the development of her Net Lenses 
model, providing further support for its use in this study (Edwards, 2006a). The 
researcher may take notes during a think-aloud session (although I chose not to 
do so during the in-person sessions), as long as analysis or interpretation are not 
inserted, and should rely on the audiotape for accurately capturing the narrative. 
The on-screen search interaction synchronous with the audio was also captured.  
Before the search tasks, I demonstrated the think-aloud protocol for the 
participant by doing an entry in a crossword puzzle and narrating my thoughts 
at each step. According to Kymes, “Instruction in the think-aloud strategy must 
be modeled” (2005, p. 497). However, as noted by Ericsson and Simon, 
“Thinking-aloud activity is not entirely alien to everyday life, and almost all 
subjects have probably had some experience of it” (1993, p. 78). Van Someren 
pointed out that there are considerable differences in subjects’ ability to 
verbalize their thoughts (1994) and I did observe during the search sessions that 
the think-aloud activity was easier for some participants that others. Hope used 
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the think-aloud protocol in her study of college students during online searching 
activities. She noted that throughout the sessions she needed to provide prompts 
to keep the participants actively talking (Hope, 2007, p. 67).  Only one of my 
study participants found think-aloud quite difficult (Frederick ID02 NS), going 
silent several times. I used neutral prompts during the search tasks as needed, 
which had been prepared in advance, such as: 
 What were you thinking about when you did that?  
 You just did … Can you say a bit about that? 
 Please keep talking…that’s great, thanks. 
A study of metacognitive processes in college students was conducted 
by Hofer in which she used think-aloud methods during online searching 
activities (2004). She also used “retrospective interviews about their thinking 
during the [search] process” (p. 52). This combination of think-aloud and talk-
after proved highly effective in capturing the students’ knowledge construction. 
This study was similar in combining these two protocols to good effect.  
The talk-after protocol is productive for tapping into higher-order 
cognitive processes and, for this reason, was used in the post-search-task 
interviews. This reflective activity can be essential to understanding what has 
been learned (Partridge et al., 2008b). For this study, the talk-after provided the 
opportunity for the participant to reflect on what had happened during the 
search and also to re-visit questions from the pre-search interview.  
Researcher as observer 
When the researcher is in the role of observer, these different roles must 
be considered in the design of qualitative research interviews (Babbie, 2007, 
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p. 289-292). In that this study relied on participant observations and interviews 
conducted by the researcher, several aspects of the interview environment were 
designed to promote accuracy, neutrality, and a setting conducive to openness 
during the “meaning making” of the interview (Limberg and Alexandersson, 
2009). Each interaction between researcher and participant began with the 
researcher-interviewer stating and explaining this position and role 
(Mills, 2009). 
In addition, the digital recording device I used for the in-person 
interviews was quite inconspicuous; it did not appear to make the subjects self-
conscious. As mentioned earlier, no notes were taken during these interviews as 
this can convey to the participant that the interviewer is less engaged and may 
also interfere with the flow of discussion and distract the interviewee (Charmaz, 
2006, p. 32). I made mental notes about experiences that were described by the 
participant and then used these in prompts or as examples to further the 
discussion in later questions. This was challenging but it conveyed full 
involvement in the conversation and I knew that the audio-recording would 
capture the narrative.  
The prepared interview questions could be elaborated upon or rephrased, 
or additional questions asked in order to elicit further information, clarification, 
or examples (Fidel, 1999, p. 25). In addition to this, prompts (see Table 3-2) 
also served to keep the participant talking and often provoked additional 
thoughts.  
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Data Analysis  
The recursive stages of grounded theory—data collection, note taking, 
memoing, coding, and analysis—take place simultaneously at certain points in 
time. Data analysis informs further data collection and themes emerge and 
evolve. There were, nevertheless, identifiable phases in the timeline of the data 
collection and analysis processes in the study, described next.  
Overlapping phases of analysis 
Working through the data ended up being done in six stages. As is 
typical with grounded theory, these phases overlapped, but it was useful to track 
the tasks that occurred during the processes of working with and analyzing the 
data. “The sharp distinction between data collection and analysis phases of 
traditional research is intentionally blurred in grounded theory studies” 
(Charmaz, 2006, p. 188).  The overlap—or “blur” per Charmaz—in this study 
was continuous as the data analysis helped to shape further data collection. I had 
a pool of twenty participants to ensure that sufficient data could be collected 
and analyzed in order to, ultimately, achieve theoretical saturation (Charmaz, 
2006, p. 113-114). This allowed for interviewing additional participants and 
comparing the new data with the already coded data until theoretical saturation 
was reached.  
The overlapping phases were: 
1. Manual coding and memoing of the five transcripts from pilot study.   
2. Manual coding and memoing of the next four transcripts. 
3. Follow-ups with four of the five pilot study participants. (Data from one 
pilot study participant was excluded from the main study.) 
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4. Coding data from 16 transcripts and memoes using NVivo8. The codes 
used were informed by the manual coding of the first 8 transcripts. 
When this was completed, no new codes were being generated.  
5. Coding of the remaining four transcripts and memoes in NVivo9. 
During this phase, I persisted in looking for data that would merit new 
codes; however, no new codes were elicited. It was useful to confirm 
that the codes and categories already present were fully saturated. I also 
converted the previous data from NVivo8 data into NVivo9. 
6. Multiple cycles of working with the data to articulate codes, compare 
data to data and codes to codes, and further define the categories and 
themes.  
Cycling through and unpacking the data 
Articulating and validating the codes, categories, and themes involved 
multiple cycles and processes. Grounded theory methods call for recursive 
cycles to validate the analysis of the data and the emergent themes. There were 
extended periods of reflecting on the codes and rearranging code categories to 
continually view the relationships between codes and to determine if data 
needed to be re-coded. 
Differentiating between categories and themes was a key effort in the 
latter stages of working with the data. Morse’s clarification, outlined earlier, 
provided guidance in this effort: “ a category is a collection of similar data 
sorted into the same place, and this arrangement enables the research to identify 
and describe the characteristics of the category…a theme, on the other hand, is a 
meaningful ‘essence’ that runs through the data” (2008, p. 727). Categories 
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evolved from the process of sorting the codes and themes were broader and 
more conceptual in nature. For example, I created a category for data related to 
search tools but the thematic results were that some tools demonstrated use of 
structures and others demonstrated use of language, two different themes. Under 
the category of broad view, there was a code cluster related to structures—
which was then grouped thematically with the structures-related data from 
search tools—this represented the “essence” of the structures theme “running 
through the data” and across categories. Accordingly, I have reported the 
results, first by the categories that emerged, and then by theme in Chapter 4.  
After all data were coded in NVivo9, I ran reports on frequency and 
similarity to reveal possible places where codes might be merged. I also 
checked that text had been properly coded, looking again at the actual phrases 
within a code and their context in order to review for the subject’s intended 
meaning. When a new code was created, I went back to the other data sources to 
see if data merited tracking of the new code as well; this cycle often generated 
fine-tuning of previous coding as I compared the data to the newly coded data.  
There were phenomena demonstrated during the search tasks that were 
less evident during the interviews. Memoing was especially effective for 
capturing what happened during the searches, to describe what occurred in 
terms of the meaning of the searcher’s actions and decisions. For example:  
• Qualities: persistence, anticipating/visioning, adventuring  
• Concepts: fields as weighted (some more important than others) 
• Language-based tools: synonyms, truncation 
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These phenomena were discussed during the post-search interviews as 
necessary to confirm my understanding of the meaning of the searcher’s actions.  
Memoing was effective in helping to discover meaning in the 
transcripts. This had been done for the pilot interviews and, as facility with the 
process increased, memoing added more definition to the codes and categories. 
In addition, the culling of boundary codes—those falling outside any code 
clusters that were emerging—and then aggregating codes into larger groupings 
and core categories helped to see relationships in the data. Returning to the 
transcripts and reviewing for meaning involved merging some codes and re-
labeling others, for example, merging connection making with sense making. 
Memoing also helped in labeling the meaning of actions taken during the search 
tasks. For example, coding for perseverance or adventuring was not possible in 
the transcripts—a participant was not likely to say, “Now I am being persistent 
and adventurous…”— and my memoing added this from the larger context and 
trajectory of the searches.  
I constructed text queries using NVivo to explore the data in ways that 
were not possible with manual methods, further assisting with validation and 
saturation (Stanford University, 2008). For example, after seeing the theme of 
information structures emerge, I constructed queries on some of the key terms 
used by participants, such as fields and indexes, to check for other occurrences 
of these terms in the transcripts. This process did not reveal new codes but it 
ensured that I had not missed in vivo occurrences and also contributed to 
saturation. I also ran word frequency reports after creating lists of common 
words to be excluded but these did not reveal unexplored concepts that needed 
to be coded.  
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A constructivist grounded theory researcher “Seeks and (re)represents 
participants’ views and voices as integral to the analysis” (Charmaz, 2009, p. 
141). Throughout the process of data analysis, I found that the words of the 
participants were often the clearest expression of the meaning of the codes, 
categories, and themes. As a result, I extracted quotations continually that were 
representative of what the data were saying. Supplementing this were 
descriptions of actions taken during the search tasks. These helped in providing 
a rich portrait of the analysis reported in Chapter 4: Results.   
Researcher as instrument 
As discussed earlier in this chapter, the researcher-as-observer is not 
unusual for this kind of study and must be taken into account during data 
collection. In addition, during data analysis, the researcher is also the primary 
analytical instrument. “In qualitative inquiry, the researcher is the instrument” 
(Patton, 2002, p. 6). Strauss argued that the “theory ought to be developed in 
intimate relationship with the data, with researchers fully aware of themselves 
as instruments for developing that grounded theory” (1987, p. 6).  As such, 
simultaneous attention to the intricate details of the data and to the big picture 
of the study’s objectives is critical—and difficult (Chenail, 2012).  
For this study, managing my role as analytical instrument meant being 
fully aware, as Strauss described, of how closely intimate I was with the data. I 
persisted in maintaining a “methodological restlessness” (Richards & Morse, 
2006, p. 61) in order to continually view the data one way one day, differently 
another day, and constantly compare the different emerging categories to each 
other. Using NVivo made it possible to run queries and visualizations of the 
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data to support this. As noted by many researchers, the software’s “flexibility 
and adaptability can be overwhelming to the novice user” (Hoover & Koerber, 
2011, p. 71), however, experimentation led to discovery of ways to view the 
data that would have been cumbersome if using only manual methods.   
 
Materials and Costs 
Materials procured for the study were: 
1. Sony digital audio recorder with speaker-mount. This was used to 
record the interview portion of the participant session. Interviews conducted 
virtually were recorded using Elluminate.  
2. Dragon Naturally Speaking software. This produced a rough 
approximation of the interview narrative, useful as a first-cut transcription 
which was then edited manually. Interviews conducted virtually were 
transcribed by Automatic Sync but, due to echo and other sound quality issues, 
only half of the recordings generated rough transcripts in this way; the others 
were transcribed manually.  
3. Camtasia Studio software. This was used to capture and audio-
record the searching portion of the participant session. Camtasia Studio records 
the searcher’s interaction with the search engine and the think-aloud thought 
narrative occurring simultaneously. The researcher’s laptop computer was used.  
4. NVivo9 software was used for data analysis. NVivo is well-suited 
for qualitative research that is text-intensive and unstructured. It is designed for 
use with several research methodologies, including grounded theory. NVivo9 is 
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available at no cost from QUT. Coding began on NVivo8 and was upgraded to 
NVivo9.  
Costs were borne by the researcher. These were: airfare and related 
travel expenses for two trips to California from Washington State for in-person 
interviews; digital audio recording equipment; Camtasia Studio and Dragon 
Naturally Speaking software; honoraria for student participants ($10 coffee 
certificates); and 60 hours of transcriptionist time. Most of the transcription and 
all of the editing were done by me. I was able to minimize travel costs by using 
Elluminate Live software and conducting 13 of the 20 interviews virtually. 
 
Ethics Clearance 
Ethics clearance was received from the Queensland University of 
Technology, Research Ethics Officer, in October 2009, Ethics number 
0900001080.  The study is classed as low-risk research involving human 
participants.  
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4) Chapter 4 - Results: 
Emergence of Threshold Concepts, Praxes, & Traits 
 
 
Nothing has really happened until it has been described.  
                        — Virginia Woolf 6 
 
 
Introduction 
In this chapter, the results of the data analysis are presented. The codes and 
coding categories used during the process of analysis are reported along with 
representative extracts from the interview transcripts and narratives of the 
search tasks. The last section of the chapter presents the thematic results of the 
data analysis.  
The six overlapping stages of analysis described in Chapter 3 were 
followed to produce the results reported here. Manual methods were used 
during the first two stages and both manual and software-aided (NVivo9) 
methods were used for the other stages; reports generated by NVivo are 
included to help summarize the data and to convey visual representations of the 
results.  
 The first section describes the demographics of the participants; the 
subsequent sections report on the coding, analysis, and thematic results.  
                                                 
 
6 (as cited in Sweeney, 2000, para. 9).  
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Participant Demographics 
The participant sample drew from two population groups:  
(1) highly experienced searchers with a minimum of 20 years of relevant 
professional experience, including LIS faculty who teach advanced 
search, information brokers, and search engine developers 
(11 participants, referred to as the Highly Experienced or ‘HE’ subjects); 
and  
(2) MLIS students who had completed coursework in information 
retrieval and online searching and demonstrated exceptional ability (9 
participants, referred to as the Novice-Student or ‘NS’ subjects).  
Participants are referred to throughout by pseudonyms, ID numbers, and the HE 
or NS indicator.  
The ages of both participant groups and the years of experience as a 
search professional for the HE group are represented in the next two figures. As 
shown below (Figure 4-1), all of the NS participants were between the ages of 
21 and 50; the HE participants were all at least 50 years old. 
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Figure 4-1. Participant Demographics: Age, All Subjects. 
 
 
In the HE group, the average number of years as a search professional was 32.7 
and the median was 35 years; the range was from 20 to 40. Because the student 
subjects had not as yet worked as professional searchers, this was not calculated 
for the NS group. This is represented in Figure 4-2 below. 
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Figure 4-2. Participant Demographics: Years of Experience, HE Subjects. 
 
This span of professional experience meant that the HE subjects had personal 
experiences with dramatic shifts in search environments: 
I have to say I have been doing this for such a long time, my very first 
search experience was where you filled out a request form for university 
microfilm dissertation abstract and you sent it off into the mail, what is now 
called snailmail, … you got this result and that was, you know, clearly an 
example when you didn't have the right commands you could wait a very 
long time to get a good answer. So when I got to do real online searching it 
was miraculous because you got your answers in realtime and the ability to 
make things broader, narrower, and so on was to me quite amazing. [Carla 
ID15HE] 
 
So, that’s over 30 years of experience in online information services, back 
in the day when we searched on dumb terminals—or actually my first 
experience was on a Telex machine. … You never had a sense, like you do 
now, that anyone is ever going to help you.  The systems never asked you, 
Did you really mean this?  [Stacy ID14HE] 
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Raul, with 40 years of professional searching experience, the most of 
any participant, remarked on how the idea of online searching was first received 
by the librarians he worked with at the time and by their library patrons: 
I started online searching as a library assistant back in 1973 and the job 
was given to me for two reasons. Number 1 the librarians didn't feel that 
online searching would really catch on; this was at the _______ Public 
Library at that time. Number 2, I was preparing to go to library school so 
they thought this would be a wonderful thing for me to make reports on; 
which they called Dialog… BRS and STC were the others, so I picked it up 
just because of default no one else wanted to do it at that time. And we were 
giving it away absolutely free, not that we got a lot of takers because no one 
knew what it was, but that's how I started as a default... I started to gather a 
name around the Bay area at least with the East Bay Information Service; 
EBIS, and BOSS, Berkeley Oakland Service Systems as the expert, quote 
unquote, on this new thing. [Raul ID17HE] 
 
Subject matter backgrounds of participants 
The subject matter backgrounds of the participants frequently did not 
align with the industry in which they were currently working or had academic 
studies. Stacy, with a biology degree, was working with legal databases; Brenda 
had been a math teacher who moved into database development covering a 
range of subject content. The full range of participant subject backgrounds 
included law, medicine, chemistry, business, music, math, and engineering. The 
tag cloud below (Figure 4-3) represents the responses listed by the HE 
participants to the question on the questionnaire about “In what subject areas?” 
they had worked as a search intermediary. (Questionnaire may be found in 
Appendix A.) 
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Figure 4-3. Subject backgrounds of HE participants. 
 
 
It is noteworthy in this portrait of subject matter knowledge that I had 
been careful in the recruitment of the HE subjects to include professionals that 
would represent a diverse range of subject areas and also those practicing in 
subjects that are considered most demanding of specialized knowledge of the 
subject matter and terminology. These included medicine (Janice), patents 
(Ken), business (Celeste and Debbie), legal (Harry and Stacy), and engineering 
(Raul). Some of the subjects in the NS group turned out to have considerable 
experience in these areas as well, although this was not a deliberate piece in the 
recruitment and selection plan. This included legal (Harriet) and business 
(Frederick). Because the search tasks were designed to minimize the application 
of subject matter knowledge, in order to focus on conceptual knowledge, 
subject background did not factor into the active search portion of the 
participant sessions; however, it was cited during the interviews by 15 of the 
subjects (see below, Category B – Subject domain).  
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Teaching background of HE participants 
All but one of the HE subjects had experience teaching others about 
searching in a formal setting and all but two were currently teaching in some 
capacity, either part-time in an academic setting or for a commercial search 
vendor.  Table 4-1 summarizes the instructional settings (Questionnaire 
question 7).  
Table 4-1. Teaching experience of HE participants. 
Instructional setting No. of subjects 
Academic only 1 
Vendor only 3 
Academic and vendor 2 
Academic, vendor, and professional 
association (workshops and continuing 
education seminars) 
2 
Academic and professional assn 
workshops  
2 
No teaching experience 1 
 
Several of the HE subjects had shifted from careers as professional 
searchers into teaching positions and remarked on how this had impacted them. 
They described learning experiences that broadened their own understanding or 
which broadened their perspective on what others have to wrestle with when 
learning to search.  
I started out in marketing so had to know content above all.  Then I got in to 
teaching and really had to understand it [search strategy] better. [Paul 
ID13HE] 
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It is interesting because there is such a variety in how people approach 
searches, and you know that from teaching. [Debbie ID16HE] 
 
I find that when I'm teaching, even librarians but maybe students, if they 
don't find the answer in like the first one or two documents, they tend to 
either give up or think that they've done something wrong or lose patience 
and try something else. In other words, they jump around so much. [Harry 
ID20HE] 
 
I really learned how people used search engines was when I started 
teaching. Seeing what was to me seemed intuitively obvious from a designer 
standpoint was not the least bit intuitive from the other side of the fence. 
[Brenda ID04HE] 
One of the NS subjects who teaches high school students remarked along these 
same lines: 
Also working in a school library, I experienced teaching online database 
searching which I always learn a lot more by teaching than actually by 
studying, so that’s been very helpful. [Ariana ID06NS] 
One subject mentioned that she no longer considers herself to have the 
same searching skills she once did now that she is teaching and not actively 
engaged as a search intermediary: 
I consider myself one step removed from being a professional researcher 
because I work in the instructional and teaching world where my team 
creates curriculum materials and other instructional tools to train 
professional searchers. Similarly, I have taught in a variety of library 
schools and trained hundreds, if not thousands, of students, some of whom 
have gone on to become expert searchers. [Carla ID15HE] 
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Interestingly, the trend toward adjunct and part-time faculty in U.S. 
academia7 was evident in the HE group. Six of the eleven HE subjects were 
working in industry and also teaching one or more courses as adjunct lecturers 
in an MLIS program. Two participants have taught in MLIS programs at three 
different universities.  
Search engine & database experience  
Questionnaire question 8, “Do you have experience developing, 
designing, or documenting search engines?” elicited Yes from eight of the HE 
participants.  Experiences ranged from co-authoring a NISO standard for 
information retrieval systems to a variety of experiences in search interface 
design, search engine usability testing, writing user documentation, developing 
interactive tutorials, and designing database structure and content development. 
For example: 
I participated in design and development of an internal corporate Intranet. 
This morphed into a Virtual Library offering. My role included subject 
content and end user interface design. [Debbie ID16HE] 
 
I guess I would probably say I'm fairly expert although my expertise is more 
in the area of developing products and databases for search engines as well 
as interpreting the results.  [Brenda ID04HE] 
 
                                                 
 
7 U.S. Department of Education reported in 2010 that 50.3% of faculty positions were held by 
adjuncts in 2007, compared to 36.4% in 1989 (Wilson, 2010).  
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After I had been a searcher for a number of years I worked at a major 
online vendor and was involved in product development and database 
design. And I think having been a user of their services, of these systems, it 
made me, I hope it made me think of things more from a user perspective, 
than a lot of the people that were designing the systems. [Kathryn ID05HE] 
As noted by Kathryn above, her experience (in this case, as a search 
intermediary at a research institution) was valued for what it brought to the 
search engine’s product development and design decisions.  
Participant Profiles  
Additional information on the participants is provided in the appendices. 
Brief participant profiles are in Appendix C.1. Data on their age ranges, gender, 
and location (by U.S. region), as well as the interview venue and length are 
listed in Appendix C.2. 
Results by Core Category 
Introduction 
Results are presented here according to core coding categories, however, 
categories were not established until after the initial phases of coding were 
completed so that these could emerge from the data themselves. This initial flat 
structure of coding allowed me to see categories naturally emerge. I also looked 
for very similar codes that could be merged into one and carefully scrutinized 
singleton or marginal codes to see if they could be merged with others. I then 
loosely grouped together related codes and continued comparing and 
reexamining the codes within the groups. These groupings evolved into code 
categories and the flat structure developed into two levels. I deliberately resisted 
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developing a deeper hierarchy of codes as this would have restrained the fluidity 
of the coding and analysis processes, and thereby not been true to the nature of 
grounded theory method.  
As I continued to compare data to data and codes to codes, the 
categories saturated and ultimately evolved into six core categories (Dick, 
2005) related to the study’s research question and two categories related to the 
demographics of the participants; these latter two were analyzed along with the 
demographic data collected from the questionnaires. This included participant 
attributes (references to academic studies, for example) and, as such, were 
useful in augmenting the details from the questionnaire data, in addition to 
providing material with which to personalize the semi-structured interview 
questions (see Chapter 3).  
The six core categories are used to organize the presentation of the 
results that follow.  
• Category A: Broad view  
• Category B: Subject domain  
• Category C: Nature of learning  
• Category D: Qualities/approaches  
• Category E: Tools/search knowledge  
• Category F: Work-related experiences   
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Category A: Broad view 
Properties of data in Category A:  
• Broad statements about factors having a sweeping effect on the 
search and/or learning to search experience. 
• Reflecting a view of the information environment in which searching 
takes place. 
• Related to broad concepts the subjects considered important to an 
understanding of the information environment. 
• Relevant to source of content being searched. 
The Broad View category changed the most of the six core categories 
during the processes of data analysis.  (It also took shape into themes most 
quickly in the final stage of analysis, as codes that were conceptual in nature 
differentiated themselves from those that were more closely tied to skills, tools, 
strategies, and personal qualities.)  
Table 4-2 summarizes the codes within core Category A. In order to 
help in managing the presentation of the research data, I grouped similar codes 
together, creating seven code clusters within Category A, indicated in the table 
below. The number of references and subjects under each code is indicated; 
these data were not quantitatively analyzed but were useful in sorting and 
shaping the categories.  
The code clusters are used to organize the reporting of the results below; 
this format is used for presenting the results in each of the six core categories 
that follow in this chapter. Pseudonyms are assigned to the participants to 
protect their anonymity. 
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Table 4-2. Category A: Broad view. Summary. 
 
Code – Category A Code Cluster 
Number of 
coded 
references 
Number of 
subjects 
Total environment, sources A1 47 17 
Knowledge of provider practices A1 23 13 
Integration, magic factor, light on feet A2 16 12 
Synthesizing information A2 5 3 
Connection making A2 4 4 
Concern about misunderstanding info environment A2 3 2 
Identity as searcher A3 12 8 
Identity as expert A3 7 4 
Many years makes an expert A3 3 3 
Client or organization rapport A4 25 12 
Search engine rapport A4 20 11 
Structures of information A5 11 8 
Transparency of IRS A5 2 2 
Can learn new system easily A6 4 3 
Lifelong learning A6 2 2 
Reference interview A7 6 5 
Styles of search A7 3 3 
Natural language, keywords A7 2 2 
 
A1. Environment, sources, and provider practices 
Almost all participants (17 of the 20) mentioned a broad understanding of 
sources in the information environment as a component of search expertise. 
This understanding encompassed the range of processes in the creation of 
content and publisher practices, including collection policies, indexing and 
maintenance, and aggregator practices. Both HE and NS subjects emphasized 
the importance of this knowledge factor in developing search expertise.  
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So you see how these huge search engines differ in generating results. And I 
think that was an ah-ha moment because even though it was on a big-
picture scale, it taught me that it really depends what database you’re in, 
even if it’s similar databases amongst similar providers, there’s still, they’re 
really going to have different stuff at a granular level, and so it really taught 
me to be, to consider all options and not just look within one place if I have 
multiple options. [Ariana ID06NS] 
 
Thinking about the data that went into the database and how it was input. 
For the law firm it is done manually and the data that comes in is written 
primarily by attorneys or administrative assistants. [Harriet ID10NS] 
 
I would say, ‘Well, throw that out, it’s not from a scholarly publisher.’ So 
I’ll take out that result. [Frederick ID02NS] 
 
The structuring of the search is really dependent upon which databases 
you're going to use. So using commercial web-based servers, there are some 
that will cover materials more in depth or have more historical information; 
so choosing a vendor and then choosing the databases… each of these 
databases, again, indexes it differently. [Debbie ID16HE] 
 
Some gave very specific examples to illustrate how provider practices can affect 
search results and how this knowledge needs to be incorporated into decision-
making before or during the search: 
[Speaking of patents] it was always better from my perspective to use the 
abstract and indexing services because they had already gone through and 
analyzed those patent documents to figure it out what was in them. Now it is 
possible they might have missed something but it seemed to be a much more 
efficient way than trying to do the free text searching because who knows 
what those lawyers [who wrote the patent] thought about those patents. 
[Kathryn ID05HE] 
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I don’t know if there was a specific ah-ha but it was more like the omissions 
and inclusions in different types of databases. For example, the aggregated 
databases, take the GALE databases for example. It’s selective coverage, 
it’s not cover to cover. Generally, it’s what’s not there that’s the tricky part. 
[Brenda ID04HE] 
 
One HE subject described another searcher, who had become his mentor and 
whom he considered to have been a bona fide search expert, in this way: 
Metadex [a metals science database], you know, he could tell you exactly 
who was responsible, the pros and cons of the database, indexing, the actual 
content journals, conferences, what have you, and that's where I really 
learned the art of research. [Raul ID17HE] 
An illustration of this factor during the search tasks (the murder case) was 
evinced by a novice subject who put herself in the shoes of the database 
provider, in this case, a newspaper publisher:  
I'm going to try again without the murder case because I have a feeling 
that's sort of a weird way to phrase it. Trying to think of how a newspaper 
would be talking about it. [Vadia ID11NS] 
Another novice, Ariana, also commented on database provider practices during 
her search tasks:  
So I wonder if they just have not yet switched those [descriptors] to ‘audio 
books’, so that it would be important to search ‘talking books’. [Ariana 
ID06NS]  
Raul also referred to the impact of understanding about what went into a 
database on his search abilities: 
Before that I was just putting in keywords and winging it. I didn't really 
have that basic understanding or appreciation for what went into a 
database and why it was such a powerful thing to do, other than it saved 
you time. [Raul ID17HE] 
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This critical thinking about how the data was created might have been best 
summed by Ken, one of the HE subjects, who said, 
You have to really look at the source and ask, what’s their agenda? 
[Ken ID19HE] 
  
A2. Integration, synthesizing, connection making  
This code cluster included comments specific to the searcher’s ability to make 
connections or to integrate varied understandings of the information 
environment. This included remarks about a “magical thing” (Vadia), “synergy” 
(Debbie), or “almost organic” (Fran)—or otherwise hard-to-describe integration 
of multiple factors related to the total search environment.  
You won’t be just focusing on one part of the search term inquiry but you 
are looking at the whole picture. [Don ID01NS] 
 
And often times, I would--I would try a search again to confirm that I was 
either on the right track or at the wrong track. Try to figure out what was 
working and what wasn't working. And often times, those--those things were 
happening. They were--they were almost organic in the way that they would 
happen, and I would just be--I wouldn't even quite be conscious of the 
analysis but it still was going on. I wasn't necessarily talking to myself as 
much we are in this--this concept here, the explanation for that but that 
process was going on. I was analyzing it as I went along. [Fran ID09 NS] 
(Fran’s experience, captured above, is cross-coded under the praxis of visioning, 
reported under Category D.) 
Wendy described it this way: 
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I find myself going into the advanced screens and just seeing what else is 
there that I can use and it really helps me to better understand what I'm 
doing and--and I--I have that ah-ha moment just because, I don't know, it's 
a putting together of the little pieces and the tricks. They just all come 
together sometimes. [Wendy ID12 NS] 
Frederick described making connections between concepts initially when he 
experienced knowledge transfer happening between different classes he was 
taking in the MLIS program: 
It’s like things are really beginning to interconnect. The searching 
techniques that I would learn in the online searching class would transfer 
over to another class I was taking and I would utilize that information about 
how to search in a better way. [Frederick ID02 NS] 
Wendy described having an ah-ha moment in the “putting together of the little 
pieces”: 
I find myself going into the advanced screens and just seeing what else is 
there that I can use and it really helps me to better understand what I'm 
doing and--and I--I have that ah-ha moment just because I--I don't know--
it's a putting together of the little pieces and the tricks. They just all come 
together sometimes. [Wendy ID12 NS] 
Fran integrated her habit of musing over a problem into how she approaches a 
search: 
I'm one of those problem solvers and I--I think there is a lot of us out there 
that does tend to muse over things. And I'm working on the problem even--
even when I'm not looking on the problem. [Fran ID09 NS] 
Another aspect reported was the ability to be light on one’s feet, to be ready to 
moving in any direction during a search, like an experienced dancer: 
Being able to modify in real time is important. [Stacy ID14HE] 
 
Being able to handle moving target, changing directions [Raul ID17HE] 
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Some of the participants expressed ideas about factors related to a broad 
understanding of the information environment and this integration aspect when 
responding to the indirect question about what they thought others had trouble 
grasping about search concepts: 
I think that here in the Google age where people often will make search 
perceptions so they make up for deficiencies. But you always need to think 
about how something might be written about in an article. Even things like 
how there might be a comma in a number. That can be a hard concept. The 
way search engines are designed now, sometimes the engine complicates 
that. The advantage of something like Dialog was you had the [search 
engine] response to show people what the alternatives were.  [Stacy 
ID14HE]  
Key concepts were really understanding the content you were searching. 
This is something that's absent today, people have no idea what they're 
really searching. Second, structure of databases, fields, then the various 
connectors and tools the system has. It's really the marriage of those three 
things. Content, structure, tools to query. [Paul ID13HE] 
Ken compared the ability to have a broad view of the information environment 
to being taller and able to see (or to sniff out) what others cannot find:   
So if, let's say there is someone who invented something, they filed a patent, 
they did an extensive search, they don't find anything. Then the patent office 
uses the same sources--a lot of people use exactly the same sources. They're 
trained by the same people. They don't find anything either, and they allow 
the patent. So there is this short piece of prior art out there that's a fact, but 
no one has found it. Maybe that's okay. In same way the dogs just walked 
down the trail and didn't even know that the deer was there. Maybe that's 
okay. It doesn't mean that a good searcher, of course, is a little bit taller 
searcher can find it.  [Ken ID19HE] 
A3. Identity motifs 
Personal connection to the identity as a searcher was present for three of the 
novices and six of the HE subjects. These comments were frequently elicited 
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when subjects were speaking about experiences working with other highly 
experienced searchers or mentors. This was evidenced by comments such as 
these, often laced with modesty: 
I was surprised basically at how much I knew. I mean I never thought of, 
and I still don't think of myself truly as an expert. And, you know, expertise 
is always sort of a funny word to me. [Raul ID17HE] 
 
At one point in my career I was what I would describe as a heavy duty 
literature searcher … I haven't done that in a number of years so if I was to 
try to use those commercial services now, I would be somewhat rusty. 
[Kathryn ID05HE] 
 
I would say my searching experience was pretty novice until I got into this 
program and now I feel like it’s obvious that I need to be an information 
professional. [Frederick ID0 NS 2] 
 
It’s really based on how many years I’ve been looking for stuff online, 
especially from my library work. [Don ID01 NS] 
Paul reflected on the searcher identity issue, what differentiates it, and what the 
identity as professional searcher means more broadly to the profession of 
professional searcher: 
All this is a challenge for the profession. How do we differentiate ourselves? 
[Paul ID13HE] 
A4. Rapport motifs 
Two types of rapport were described by participants: search engine rapport and 
client rapport. Among the HE participants, search engines included both 
commercial pay-for-view vendors such as LexisNexis, Factiva DowJones, and 
Dialog, and free website search engines such as Yahoo! and Google. Those who 
had worked for, or were currently working for, a search vendor described this 
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rapport matter-of-factly and, likely due to their years of experience with other 
search engines, they did not describe limited rapport or affinity with one over 
the others.   
To know the tricks that have been devised to help you separate the kinds of 
things you typically want—language issues, subjects, and so on. All of that I 
think is part of the expert searching, knowing the content and knowing the 
interface and its tricks that I think a good searcher should know how to do 
and keep in their back pocket. [Carla ID15HE] 
 
So there was a--there was a comfort level to be ascertained with the--with 
the software itself. And I think that's true in any search system. [Fran ID09 
NS] 
 
You're actually writing a computer program to do the following steps. And 
you have to have a kind of logical mindset of first, you do this, then you do 
that, then you do the next thing. And if this doesn't work, if-then-else, then 
you must do that. [Ken ID19HE] 
One subject compared the challenges of developing rapport with a search 
engine as easier than conceptual challenges. Note: in the context of this quote, 
“database” is used synonymously with search engine. 
In online searching, and even with more informal stuff, just learning the 
ways of the database. Everybody has a slightly different take on it: 
remembering the commands, what do I use here versus not there. Yeah, I 
guess that’s an easier problem to tackle compared to those big picture ones 
[concepts] we described earlier. [Evie ID09 NS] 
Client rapport had to do with being closely aligned with the client when in the 
search intermediary role or embedded in the client organization. This was cited 
as key to understanding the purpose and objective of the search. This was 
different from conducting an effective reference interview as it assumed a pre-
existing relationship with the client or organization.  
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There’s being embedded enough in your organization to align with and 
understand the questions in the context of the organization in which you 
work.  So to me the ideal is professional researcher and the questioner come 
together; it makes a very, very successful search. [Carla ID15HE] 
One participant referred to this as a need to “understand the landscape”: 
I think a searcher needs to understand how to ask questions of their client 
and how to help their client articulate what an acceptable response looks 
like, trying to understand the landscape. [Debbie ID16HE] 
Subjects in the NS group, in the early stages of their LIS careers, had recent 
observations about the importance of organization rapport: 
I think the lesson that it taught me was, and helped me improve what I’m, 
sometimes with the goals that I’m trying to accomplish is that, it made me 
realize that I have to communicate too with people who are people up the 
chain in the company who are asking me, Oh go find this. [Frederick 
ID02NS] 
Ken and Raul, who had worked with military information and intellectual 
property, commented on the problem of clients not wanting to be forthcoming 
about their information needs, even when the search intermediary has security 
clearance or is within the organization.  
I would wrestle with interpreting the request – with patents, it can mean the 
client is not forthcoming. [Ken IS19HE] 
 
So he wanted me to find it halfway, and I didn't pick up on that. In classified 
work, you run into that. But once you--because, you know, you have a need 
to know, and once you have clearance, they should tell you. But there's a lot 
of people that could say, "Well, you don't really need to know." [Ken 
IS19HE] 
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A5. Information structures 
A fundamental understanding of database structure was mentioned as part of the 
broad view of information needed for search expertise, reported here, and also 
as a practical tool to be applied during a search, reported under Category E, 
such as restricting results to specific fields within a document as a refining 
strategy. These remarks from NS subjects represent this kind of broad view 
comment:  
Latching all of that—that it made a difference. Yeah, that's having that 
fundamental understanding of how data is structured I think really helps 
me. [Fran ID09 NS] 
 
Most of my ah-ha moments are where I gain an understanding of the behind 
the scenes part of the search, if that makes sense. [Wendy ID12 NS] 
Raul spoke of this from the instructor’s perspective: 
When I was at _________ as an adjunct professor I would tell those 
students who were looking for a place to work once they graduate that don't 
be afraid of science and engineering because you're not a scientist or 
engineer, because that's not why they're hiring you; that's not where your 
expertise lies. Your expertise lies in the language and the structure of the 
information in those fields. [Raul ID17HE] 
Wendy also commented that an important learning experience came from 
having taken a cataloging course [before the online searching course] and that 
this gave her an understanding of how information is organized: 
When I'm searching something that is more formally organized, I just have 
more of an awareness about the organization because of the cataloging 
course. [Wendy ID12 NS] 
Other brief comments coded here included: 
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Well, you know, basically the structure of the information, you know, how 
the different components of information fit together. [Raul ID17HE] 
 
The concept that some fields are word indexed and some are phrase indexed 
and how you search for that. [Harriet ID10 NS] 
 
I think that it’s, it's knowing what the patterns are in the records. [Vadia 
ID11 NS] 
 
You have to understand parsing. [Stacy ID14HE] 
 
Field structures are just very important. [Janice ID18HE] 
 
A6. Lifelong learning, transference of learning 
 Lifelong learning was not specifically addressed by any of the interview 
questions; it was brought up by only two participants but they were emphatic 
about its importance in maintaining search abilities and, for this reason, it is 
noted here. It may be a topic for inclusion in a future study that looks at the role 
of learning experiences gained from such activities as continuing education, 
mentorship, collaborative learning, and involvement in professional 
organizations. With rapid shifts in technology, a study of this kind may inform 
the long-term effects of critical learning experiences as well.  
Transference of learning was also included within this code cluster; this 
was reported by participants in the context of knowledge of one search engine 
transferring to another. This attribute may also be relevant to the future study 
suggested by the lifelong learning comments that were elicited. Remarks 
included: 
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When I approach a different search engine I find that I pretty quickly 
intuitively, you know, understand how it's set up and how it works. 
[Harry ID20HE] 
 
The things you learn from Dialog are translated other places perfectly. 
[Stacy ID14HE] 
 
A7. Codes in multiple categories: Context & meaning 
There are a few instances of codes that are very similar appearing in 
multiple core categories. Three codes in category A appeared in other core 
categories as well.  The reference interview was coded in Category A (Broad 
view) when it was described as important to a broad understanding of the search 
experience, and in Category D (Approaches) when described as a component in 
the strategy of approaching a search. The meaning and emphasis of the 
participant’s words, at a micro level, were critical to what emerged in the 
coding, analysis, and ultimately the study’s theory. 
I have them [my students] read about reference interviews so that they 
understand the difficulty of interpreting a question and being able to 
translate that into the search language as well as the content that they need 
in order to answer the question. [Brenda ID04HE] 
  
When a client comes in with a request and you're trying to help to 
understand what looks like a good answer to them, sometimes the way to 
help them articulate is to become a quick expert in that topic yourself so 
that you can give options on how you might approach the search or what 
the possible outcomes might be. I'm a real fundamental believer in the 
reference interview. [Debbie ID16HE] 
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Well, it's the standard reference interview situation that you have that you 
learn about in library school in library training that you talk to the scientist 
try to find out what they really want because a lot of times it's not what they 
want when they first ask you and then there is a lot of iteration. [Kathryn 
ID05HE] 
This phenomenon was also evident in the codes for styles of search and 
natural language, keywords.  
At the time that I started, working in business, and the Internet was in its 
infancy. And it seemed that there were ways to find published papers, for 
example, through the Internet that you couldn't find in an indexed database. 
But that, finding that information then helped me structure a search [in the 
indexed database]. So it was a way to find the keywords before you knew 
what you were looking for. [Debbie ID16HE] 
 
You're looking for a single answer, or you're looking for a complete answer, 
that is, I want to know everything on this subject area. [Ken ID19HE] 
 
Category B: Subject domain & databases  
Properties of data in Category B:  
• Making reference to specific subject domains in describing what a 
searcher needs to perform at a high level. 
• Making reference to types of source content considered important to 
know about and to incorporate into a successful search. This included 
both online databases and off line sources.  
• In addition, remarks about knowing databases generally as components 
of search expertise were included in this category.  
Four code clusters are used to report the data in Category B; codes within the 
category are summarized in the table below.   
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Table 4-3. Category B: Subject domain. Summary. 
 
Code – Category B Code Cluster 
Number of 
coded 
references 
Number of 
subjects 
Knowing databases generally B1 28 13 
Combining sources B2 14 4 
Offline sources B2 2 2 
Outlier sources B3 11 5 
Scientific & medical info B4 6 3 
Business info B4 4 4 
Patents  B4 4 2 
Government info B4 3 3 
Chemical nomenclature B4 2 2 
Legal research B4 1 1 
Music research B4 1 1 
 
B1. Knowing databases generally 
The importance of knowing databases generally was by far the most frequently 
used code in the subject domain core category, elicited from 13 of the 20 
participants. This was expressed in different ways, perhaps most clearly by one 
of the NS subjects, Don, who had been working as a library assistant in public 
libraries for close to 20 years: 
I guess one thing I want to point out is sometime, when there is a subject 
matter, you should not limit yourself to using sources just for that subject.  
[Don ID01 NS] 
Janice, a medical searcher with 37 years experience, noted that it’s not possible 
to be an expert in all subject topics, stating, 
You acquire the subject knowledge needed, you need the ability to learn 
about the subject. [Janice ID18HE] 
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Others described the importance of understanding database content in these 
ways: 
There are usually two pieces to a search: there's understanding the 
technology itself the search language as well as understanding the content 
that's out there. [Brenda ID04HE] 
 
[in search process, referring to databases] I think that's one of the things 
that will set your average searcher apart from one that wants to become 
more skilled, is that you try every avenue open to you. [Fran ID09 NS] 
 
B2. Combining and synthesizing  
Combining sources was mentioned and this included commercial databases as 
well as more traditional sources.  
I will go to a commercial database to get, you know, some of the summation 
of a topic but I won't go there first. I'll frame it using a variety of sources. 
Even in today's world, using the databases that are available through public 
library, you get a feel for an idea before jumping into a structured search, 
and that even makes it -- I have better results with that. [Debbie ID16HE]  
Combining different sources often included the task of presenting a compilation 
or composite version of results from different sources. This was described by 
HE subjects and also by one of the NS subjects (Evie) who had worked in a 
corporate library setting: 
It does take time to work through all parts of the request using multiple 
databases, figure out which database are best, piece information together, 
and make decisions about how to deliver it. [Celeste ID21HE] 
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I was doing reference at corporations so it was kind of fast. People want the 
answers right now. They want it.  Also this is another thing they want it 
bundled for you. That may be a trend for information professionals, not just 
finding the information. But aggregating it, synthesizing it, assessing it for 
people based on what their criteria is.  [Evie ID08 NS] 
 
B3. Using outlier sources 
Outlier sources were mentioned by five of the subjects. This include specific 
mention of sources that fell outside what would normally be utilized in a 
research or library setting such as commercial databases, search engines, and 
print resources.  
When there is a subject matter you should not limit yourself to using sources 
just for that subject. There are alternative sources you can use to find 
relevant information that sometimes can be as useful as those sources that 
you had in mind. That is one thing that I have learned from both online 
searching [course] and also from some of my own exercises and also from 
some experience as well. [Don ID01 NS] 
During Fran’s search tasks, she also voiced thoughts about using alternative 
sources: 
I need to look at this problem again. Let's see. Well, I think I would also 
probably look outside the database. I would consider my source material 
where I was looking and I might reconsider that if I hadn't found it in there. 
[Fran ID09 NS] 
There were mentions of grey literature8, too, and unpublished or pre-publication 
materials that might only be had through professional connections.  
                                                 
 
8 Grey literature refers to publications issued by government entities, academia, and industry, in 
both print and electronic formats, that is not necessarily harnessed or even indexed by 
commercial publishing interests. Typically publishing is not the primary activity of the issuing 
organization. Scientific grey literature may be extensive and may include newsletters, reports, 
working papers, theses, bulletins, and meeting proceedings.  
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I had to scour the literature for any mention of anybody that isolated flavor 
components of chocolate so that they could duplicate chocolate flavor and 
that was a really interesting projects because I had to use different sources 
than I was using. [was using Chemical Abstracts]  [Kathryn ID05HE] 
 
B4. Specific subject domains  
There were 21 mentions of specific subject domains where subject 
expertise was an important component of search expertise; of these, two-thirds 
(14) were for scientific, medical, patents, and business. This confirmed the 
research literature that pinpoints these subject areas as demanding particular 
subject knowledge for professional searchers. As noted, participants in the HE 
group were selected so that these professionals were represented. Janice, 
recognized nationally as a speaker, instructor, and author for medical searching, 
spoke about the importance of having subject knowledge in her field but 
emphasized the even greater importance of the “ability to continually learn 
about new medical subjects.”  
One vivid illustration of combining subject domain knowledge and 
search skill was in Kathryn’s description of chemical structure searches that 
required translating molecular structures into special nomenclature for retrieval 
purposes: 
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Probably the most difficult thing that I found to learn was the chemical 
structure searching in the days before you could draw structures where you 
had to translate these structures and the nomenclature into whatever 
system, whatever the system required.  That was very challenging and I 
always felt I earned my living when I did that.  I don't think people need to 
do that as much anymore; I think the software has advanced much further 
nowadays but back then you couldn't draw structures and put it into a 
computer you had to translate it into a kind of nomenclature or some kind of 
coding system.  And that was very tricky, it was challenging. [Kathryn 
ID05HE] 
 Carla commented that she believes a true subject matter search expert to 
be rare: 
It's interesting that you meet in your life what I would think of as very,very 
few really, really tremendous expert searchers who typically know their 
subject very, very well. [Carla ID15HE] 
 
Category C: Nature of learning  
Properties of data in Category C:  
• Describing characteristics of a learning experience. 
• Referring to a learning experience in terms of its nature, setting, or 
impact.  
This category included references such as recollections of learning in a 
collaborative setting, learning from mentors, and participants stressing the 
importance of learning from one’s mistakes or through the process of reflection. 
In addition, references to ‘ah-ha’ moments in learning and making connections 
or sense-making in a learning experience are included here. Four code clusters 
are used to report the data in Category C; codes within the category are 
summarized in the table below. 
Acquiring Search Expertise Virginia Tucker PhD Thesis  
Chapter 4: Results  179 
Table 4-4. Category C: Nature of learning. Summary. 
 
Code – Category C Code Cluster 
Number of 
coded 
references 
Number of 
subjects 
Collaborating in learning C1 17 10 
Helping others solve search problems C1 12 6 
Teaching as learning experience C2 2 2 
Realized knew more than others  C3 7 4 
Realized had knowledge to share C3 6 5 
Learning from mentors C3 3 3 
Realized own searches are harder C3 1 1 
Gradual learning process C4 5 4 
Ah-ha  C4 4 4 
Reflection C4 4 2 
Sense making C4 4 4 
Applying new knowledge C4 2 2 
Learned from mistakes C4 2 2 
 
C1. Collaborative learning  
Both HE and NS subjects had had collaborative learning experiences that they 
connected to furthering their search skills. A few of these were cross-coded 
under Category F, work-related experiences. For example, HE subjects referred 
to collaborative learning experiences that were tied to specific work 
environments during their careers. Although these collaborative learning 
experiences were often far in the past, they were memorable.  Celeste related 
experiences from more than 25 years ago that had impacted her early 
experiences in learning to search: 
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We were encouraged by our director [at the public library] to do as much 
searching as we could to learn how to search Dialog. So there were only 
about two librarians of about a dozen who really were excited about doing 
online searching, and I was one of them. So she and I worked together at 
times as partners, and we would sit by each other's side and kind of guide 
each other. We used a buddy system, if you will, and guide each other in -- 
one would be looking at the bluesheet [documentation], and the other one 
would be looking at the cathode ray tube, which is what we were using at 
the time, with a keyboard. [Celeste ID21HE] 
Similar experiences were reported by other HE subjects: 
At another job that I had, I worked with very experienced online searchers 
who obviously shared, most of them shared the information that they knew 
and shared their knowledge with me so it's a collaborative work 
environment that I had. And I would look over shoulders and see some of 
the tricks that they had used while searching and just made notes of that in 
my head and then would go ahead and use the same kind of tips that I 
learned from the people that I worked with. [Harry ID20HE] 
Collaborative learning was also mentioned by the NS participants in the context 
of experiences their classes: 
One of the most helpful things that happened in my [online searching] class 
was with ______, who was in my [previous] class. She was in the class, and 
I had asked her, “Do you think we could just be on Elluminate [virtual 
conferencing] together while we’re doing our own searches” and therefore 
if I have a question, I could ask you, and so we had a standing meeting on 
Sunday evenings, and so we could ask each other. And so it was so 
reassuring to know that, “Oh, you’re kind of on the same track I am, I’m not 
crazy.” I think that was the most challenging thing, and that was the most 
helpful. That was where a lot of my learning took place because it was 
bouncing ideas and therefore taking it in more. [Ariana ID06 NS] 
 
Learning from other students is important, too... The discussion boards are 
big because we had a large class. We had several sections of discussion 
boards. If you wanted to go through it… it was a lot. Just checking in every 
now and then or if a student had a question that you also did too. You can 
see their take. [Evie ID08 NS] 
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Wendy emphasized the value of gaining new perspectives through 
collaboration: 
I really like to collaborate with other people and to understand how they 
approach it that may--in a way that may be different than I approach. They 
may know a resource or a search trick that I'm not aware of and so I think 
it's really helpful just to get different perspectives. [Wendy ID12 NS] 
 
C2. Teaching as learning experience 
The data in this section brought to mind the chicken-and-egg conundrum of 
‘Which came first?’ Participants gave examples of how helping others in their 
learning to search also helped them to be better searchers—then, practically in 
the same breath, shared how they needed to be good searchers in order to help 
or to teach others. It became clear that each experience fueled the other. For 
example,  
I had to be a good searcher because I was helping other people. … Doing 
the customer service job was like a test every day. Sometimes I think taking 
tests makes you better. It makes you explain the concepts behind something 
over and over again. [Stacy ID14HE] 
When Stacy moved from a customer support position into a trainer position, she 
noted further impact on her searching: 
I think part of becoming a better searcher would be having to teach it. I 
think that was it for me because I was doing training classes then and not 
just doing searches for people. So that really brings forth what I was trying 
to be an expert at. Trying to explain it to people over and over again really 
makes you really get the concepts down and you’re able to apply them in 
real time.  So it was almost as if I was taking a test all the time. I would say 
that is why I learned it so well. [Stacy ID14HE] 
Brenda described her experience this way: 
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I learn a lot from my students over the years of what they find easy to do 
and what sort of stumbling blocks they have in learning to search. [Brenda 
ID04HE] 
 
C3. Realization of own expertise 
There were different ways in which participants were able to gain an 
understanding or appreciation of their search abilities by seeing them in 
comparison to or in the context of other searchers. For example, participants 
recalled experiences when they realized the searches they were doing were 
“harder” than those others were doing while at a conference. Or, they 
discovered they had an abundance of knowledge to share about searching that 
they previously had taken for granted.  
 Celeste reported the first time she phoned a search vendor’s customer 
support line and realized she understood their system better than the person on 
the other end of the line. She was not at all boastful in sharing this experience, 
just matter of fact about the realization that she had achieved a level of expertise 
and the experience had been memorable for that reason.  
I knew better how to handle their system [the database aggregator] for my 
needs than they knew. That's, I think, when I knew that I was probably an 
expert. And so when customer service couldn't help me anymore, and I had 
to figure out things on my own, and I could, I think that's when it probably 
hit me the most that I had serious expertise.  [Celeste ID21HE] 
For Debbie, a similar realization came during a meeting of professional 
searchers: 
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About midway in my career, I worked in organizations where there were 
more professional searchers, and we would have search meetings where 
people would get together and talk about searches that they had done, what 
kind of an approach they used. And when I found that I could offer 
suggestions to someone else, I started to feel like I knew what I was doing. 
[Debbie ID16HE] 
Carla emphasized the activities of helping others to solve problems that are 
involved in teaching:  
I think in my particular case that I've done it by learning enough to teach 
others to do it well and by learning from them in the course of many, many 
years of instruction. So it’s a sense of having students bring the real world 
and having me apply what I know to it. Most of the time, my understanding 
is facilitated by the problems others bring to me. [Carla ID15HE] 
  
C4. Reflection, sense making, ah-ha  
Comments related to reflection, sense-making, and ah-ha moments in learning 
are reported in this section on the nature of learning experiences. For all of this 
data, the participants reported an impactful learning experience that involved 
making significant connections—sometimes sudden, sometimes reflective—
about some aspect of searching.  Participants mentioned “ah ha” moments (four 
subjects used this exact term) in their learning experiences and, in particular, 
their grasp of conceptual knowledge.  
When questioned about learning experiences that she felt had moved her 
forward as a searcher, Vadia responded with this: 
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Writing down the summaries of what I was doing because it really forced 
me to pay attention to how I was working things out. And even though it's 
kind of a pain in the butt to do, I was really happy afterwards because it 
really made me look at what I was doing instead of just doing it and just 
getting frustrated and wondering why it wasn't working. This time when I 
get frustrated, I had to actually pay attention to what I was doing and 
review it. So that definitely was helpful. [Vadia ID11 NS] 
  
She also provided a vivid description of reflection connected to a shift in 
perception as “being able to take a step back” and “getting out of your own head 
and realizing let’s look at this from a different point of view.” (This is cross-
coded to the quality of openmindness; see under Category D.)  
I would see on the message boards that people would be asking questions 
about a certain [question] that I had already figured out, and I felt bad 
because I couldn't always help … but they would be stuck on one idea. They 
would think, oh it has to be like this, instead of being able to take a step 
back. And that happened to me a lot, too, where I would see a clue on the 
message board and I was like, oh, that's what they're talking about. I 
thought they were talking about this. So it's the perception. You get stuck on 
an idea of what they're asking and then you realize that that was actually 
not what they're asking at all. That seems to be the biggest struggle was 
getting out of your own head and realizing, okay, let's look at this from a 
different point of view. [Vadia ID11 NS] 
 
Application of new knowledge and critical concepts was also cited as the source 
of meaningful learning experiences. For example: 
I think I really tried to find ways to apply the concepts. I didn’t want to just 
get stuck in a text book, but how can I make this a part of my toolkit? 
Creating that bridge between something that is out there; you can read it 
and understand it but you don’t know how it’s activated. [Evie ID08 NS] 
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Category D: Qualities & approaches  
Properties of data in Category D:  
• Qualities, traits, and attitudes that participants considered to be 
important to developing expertise as a searcher.  
• Search strategies and approaches to planning or modifying a strategy 
that were considered most effective for expertlike searching. 
Three code clusters are used to report the data in Category D. Two of these—
qualities (D1) and approaches (D2)—cover numerous codes and are organized 
into logical subgroups for reporting purposes. Codes within category D are 
summarized in the table below. 
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Table 4-5. Category D: Qualities/approaches. Summary. 
 
Code – Category D Code Cluster 
Number of 
coded 
references 
Number of 
subjects 
Adventuring, exploring D1 27 12 
Persisting, perseverance D1 26 9 
Enjoying the hunt D1 12 9 
Confidence  D1 5 4 
Curiosity is extreme D1 4 4 
Openmindedness  D1 4 4 
Patience with yourself D1 3 3 
Perfectionist  D1 2 2 
Analyzing, evaluating D2 37 13 
Visual way of constructing search D2 11 10 
Planning ahead D2 10 5 
Reference interview D2 10 7 
Collaboration  D2 9 7 
Knowing when to stop searching D2 8 4 
Prioritizing  D2 8 6 
Anticipating, visioning, rehearsing D3 36 17 
 
D1. Qualities, traits, attitudes 
Of the eight qualities and attitudes mentioned, three were most prevalent:  
a. Adventuring, exploring 
Subjects related experiences and also demonstrated during the search tasks a 
strong willingness to explore new avenues during a search, what Celeste 
referred to as “experimentation.” Others described this attribute as: 
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I'll try something else and I'll come back to it. The willingness to try 
something else seems to be the most important thing. I try to be much more 
aware of what I'm doing and try to try things that I might not have tried 
otherwise. So sort of like pay attention to what it is that I am doing in the 
search and then think, well, what am I not thinking of that I could be trying 
when it's not working? [Vadia ID11 NS] 
 
And depending on what I'm looking for or aware, it could be discovering a 
new resource or more likely discovering a new tool within whatever 
program I'm using to search within the tools that are available. That was 
one thing. With the online searching, I really enjoyed exploring more. 
[Wendy ID12 NS] 
 
Something doesn't come the first time you try that, there might be many 
different approaches and there may be many different strategies, and, you 
know, giving that sort of poetic license to interpret what you think your 
client is looking for. [Debbie ID16 HE] 
 
b. Enjoying the hunt 
Half the participants expressed sheer enjoyment in the hunt experience of 
searching. During the search tasks, it was common to hear, “I’ll just look at a 
few more” [Harry ID20] and the excitement was palpable. During the 
interviews the NS subjects were the most forthcoming about describing this 
quality in themselves: 
I like to think of it as a mystery, and I have to get to the bottom of it no 
matter how much time it takes. [Ariana ID06 NS] 
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I enjoy the process. There's something about someone that has a need and 
they can't find what they're looking for and being able to facilitate the 
connection between person and information. I find that to be really an 
experience and because I find it fun I tend to do it more frequently I think 
than most people do. The fact that I find it fun motivates me and has 
definitely taught me a lot because anytime you're doing your search, 
especially if it's for a type of information or resource, but you haven't 
searched for before, you learn from the process. [Wendy ID12 NS] 
Of the HE subjects, Celeste recalled her early experiences when online 
databases were new and she was put in charge of databases at the library 
“because I was so enthusiastic” about searching [ID21].  
c. Persistence  
Persistence and perseverance were observed during the search tasks or 
mentioned by half of the subjects and, for these, it was quite intense at times. 
This quality was also viewed as important to a successful search: 
Well I think one thing that I don’t think I emphasized enough is by far the 
most important is perseverance. And I think that, that is number one, and I 
think whenever I go into an online search, it’s knowing, “okay, this is going 
to take time, I have to approach it in an optimistic way, I like to think of it as 
a mystery, and I have to get to the bottom of it no matter how much time it 
takes. [Ariana ID06 NS] 
 
I think it does help when you're searching in general, that--and it is my 
perspective that you don't give up too easily. And that's why I would come 
back to things, that you actually try different approaches. You don't just get 
hung up on using one approach all the time for every search, because I 
think you're really going to be stymied if you do that. [Fran ID09 NS] 
 
Don personified the persistence attribute and would have continued to search 
had I not stopped him when the point of the search tasks had been achieved. He 
had found very relevant results but wanted to see what else might be available.  
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To me the search was kind of unfinished. I was hoping, what I want to do is 
keep going. [Don ID01 NS] 
Curiosity was closely connected to persistence and each seemed to drive the 
other.  
One magic factor is just really liking to search and also intellectual 
curiosity. [Duncan ID07 NS] 
 
I just wanted to get stronger, quicker, and find what I want. Maybe it’s 
obsessive? (laughs) Or maybe it’s just being very curious. That’s a more 
positive spin! [Evie ID08 NS] 
A few other qualities were mentioned less often, such as confidence and 
patience. The quality of perfectionism was expressed only by NS subjects: 
I’m kind of a perfectionist so to me, the most important thing to me is 
finding the most important information not just any information.  [Don ID01 
NS] 
 
Then that made me feel a lot more confident, and less like I just had to 
suddenly know how to do it. I'm a bit of a perfectionist so that helps a lot. 
[Vadia ID11 NS] 
However, this was balanced by references to the need to have patience with 
oneself, mentioned by novice participants Duncan and Frederick: 
You have to take time out to think and maybe rethink things about your 
search so I think patience with yourself is also another maybe key issue, not 
to get too frustrated and not to take it too seriously. [Frederick ID02 NS] 
Openmindedness was also mentioned as important to success in searching and, 
as noted above under reflection (C4), this was described as “getting out of your 
own head and realizing let’s look at this from a different point of view” [Vadia 
ID11NS]. 
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D2. Approaches, tactics  
The data showed six types of approaches: 
a. Analyzing, evaluating, prioritizing 
The attribute of analyzing and evaluating the process and/or outcome of a 
search was most evident during the search tasks. Representative comments 
were: 
It looks like the problem I had here is I got stuck with using the same 
descriptive terms…there’s also the way the question was phrased that also 
affected how I use certain terms or combinations [Don ID01 NS]  
 
I would say, well, throw that out it’s not from a scholarly publisher so I’ll 
take out that result. [Frederick ID 02 NS] 
 
So I'd go back and look. Okay, what am I doing that--that is causing this? Is 
it the terms I'm using? Am I using a limiter that doesn't exist in another file? 
Am I doing something wrong? Should I be changing it? Based on the 
request, does it really matter as long as I'm pulling up the information? 
[Wendy ID12 NS] 
 
So that’s not really a subject term but it’s who they’re designing it for so it 
probably means material in the article is targeted [for them]. [Kathryn 
ID05HE] 
 
There's a certain analytical aspect to it that you keep track of what you've 
tried. [Fran ID09 NS] 
Being able to prioritize when searching was specifically mentioned by six of the 
subjects, for example: 
Anytime I think about searching for something I pick out the words that 
seem to matter the most. [Harriet ID10 NS] 
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So what I'm trying to do is think out the concepts, number 1, 2, prioritize 
them, 3, try to conceptualize them into either broader or narrower. [Ken 
ID19HE] 
 
Being able to pick out what is key in a query can be tough…you want to 
move quickly but also want to be accurate. [Evie ID08 NS] 
b. Planning ahead 
General comments about the importance of planning ahead came from both NS 
and HE participants: 
That preparation  definitely enhances the search and I think that I was 
under the assumption, “Oh I’ll just get it as I go along” but that totally 
elongates the search and those practices really helped me become habitual 
about certain things. I’m always quick to go in first and just see what are 
the other tools that I can first use about this database before I begin my 
search. [Ariana ID06 NS] 
 
Alright, some of the things go in here before we can get started... [Ken ID19 
HE] 
Knowledge of the specific quirks of the database or search engine was usually 
reflected in search planning.  For example, Harriet knew the in’s and out’s of 
the database used at her law firm and incorporated this knowledge into her 
search planning: 
You have to think, ‘how can I consolidate those in a string of some sort so 
that the system isn’t running a search again?’ So with the legal key system, 
with every query that you enter it runs through every single database and 
then it goes to the next query and runs that. It gets lengthy especially if you 
are searching a list of subsidiaries that has 100 names then each name gets 
searched in six different places. So it’s just thinking about how to 
consolidate that so that you’re being time efficient. [Harriet ID10 NS] 
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The practice of mentally constructing or visualizing a search was a combination 
of analysis and planning that was mentioned by half of the participants. This 
was evidenced by experience using an actual search planning worksheet by the 
NS subjects which they had apparently internalized as six of them jotted down a 
search plan—consisting of separate concepts in the search topic and words to 
use—prior to the search tasks. There was also a general reference to this 
practice, in Janice’s words, “conceptualizing what are the facets.” Celeste called 
it “concept analysis, dividing a question into concepts.” Learning about this 
practice in a class was described by Frederick as initially counterintuitive to 
him: 
I would say I am not a logical person off the bat necessarily but the system 
and some of the things that I learned in class about preparation really 
helped me to target things, it really helps me to sit down and focus and take 
some time out because I realize that time and preparation can help save 
time down the road. [Frederick ID02 NS] 
Note: This visualization phenomenon at times extended into a broader way of 
conceptualizing a search which was coded under anticipating/ 
visioning/rehearsing, reported below (D3).  
c. Reference interview 
The importance of the reference interview in the role of a search intermediary 
was mentioned by seven subjects. For the NS participants, their narratives were 
often connected to recent experiences in reference classes. For example, 
We talked about listening to the question, which I think is a really neat 
concept. Not imposing your view upon it, but really taking a step back and 
saying “What is this question asking?” or “What is the user really trying to 
find?” [Evie ID08 NS] 
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HE participants also mentioned the reference interview in these terms: 
I'm a real fundamental believer in the reference interview. I think a searcher 
needs to understand how to ask questions of their client. [Debbie ID16HE] 
 
You talk to the scientist try to find out what they really wants because a lot 
of times it's not what they want when they first ask you… [Kathryn ID05HE] 
 
Raul noted the importance of the reference interview, adding that, in his role as 
adjunct faculty, “I always teach people to never trust the requestor's 
information” [ID17HE]. 
d. Knowing when to stop 
A prevalent comment had to do with knowing when to stop in a search and how 
fine-tuning this ability this was an indicator of search expertise. The NS 
subjects were particularly eloquent in expressing this: 
I think recognizing that there are many different ways to get different results 
using search terms and so being willing to try different options. I think that 
my first exercise I’ll never forget for [the searching class], I thought, I don’t 
know how I’m ever going to do this because I could work on this one 
problem for the rest of the semester and I wouldn’t be done! And so it was 
knowing when to stop but also knowing how many options to exhaust before 
you stop, because you should exhaust quite a few. So I think that expert 
searchers are familiar with those two concepts: knowing how much is 
enough, and knowing when to stop. [Ariana ID06 NS] 
 
I think I’ve always had that problem. Even as an undergrad, I did an honors 
thesis and I had to remind myself to back off. This is something I learned in 
school here that you don’t necessarily need, on your first try, to find all the 
answers. It’s more of a process. You can find a good stopping point and 
then continue exploring, which may take you in another search direction. 
[Evie ID08 NS] 
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NS subject Vadia enjoyed talking about the “magical” abilities of her professor 
when it came to knowing when to call a search “done”: 
I always thought about it [the professor’s ability] more as, like, a magical 
thing. [Laughter] But that's just how my brain works. What I meant is that 
it's more kind of an experience thing where you know that if something 
doesn't work it's probably because it's not there. When you need to try 
something else--this is where the magical part comes in--and you're like, 
well, when will I get to that point? [Vadia ID11 NS] 
e. Collaborative searching 
Collaborative searching differs from collaborative learning, although there is 
clearly an opportunity for learning when searches are performed collaboratively. 
(The searcher listserv described in Chapter 1 is an example of a participatory—
and virtual—avenue for collaborative searching.)  Participants shared 
experiences of collaborating with other searchers to prepare and conduct 
searches. Typically these were complex searches or experiences when they were 
learning a new system. Janice spoke about her early experiences when she 
learned about search methods from being able to “bounce ideas off others” 
[ID18HE]. Brenda referred to other professional searchers and how she “picked 
up nuggets from different people” [ID04HE]. Kathryn, whose subject expertise 
was in chemistry, talked about being able to “learn from some of the librarians 
there about some of the business sources” [ID05HE].  
 Kathryn also referred to a practice among professional searchers of 
sharing components of complex searches that covered a given topic, called 
“search hedges,” although she believed this is no longer commonly done.  
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 If you had a number of searches that you ran over and over again you 
would develop a list of keywords that you use whatever you want to search 
that. Like at one point I was doing searches on expert systems and artificial 
intelligence in the field of blank, so I had a whole search hedge of terms that 
would describe expert systems and artificial intelligence and I had that as a 
sort of saved strategy so I would just run that then combine it with whatever 
aspect I was searching for. [Kathryn ID05HE] 
Wendy, who works in a large public library, noted that it’s not uncommon for 
her to be the go-to person when co-workers are collaborating on a search: 
I would say that maybe am I beginning to be an advanced searcher and I do 
think I've searched at a higher than average level. In part and I say that 
comparing myself to some of my co-workers who have a variety of 
educational background, but just from discussions that we've had and when 
we are working collaboratively to track things down, it's not uncommon for 
people to ask my opinion. [Wendy [ID12 NS] 
D3. Praxis of visioning 
The praxis of visioning—coded under anticipating/visioning/ rehearsing—had 
the characteristics of both a quality (D1) and an approach (D2). It was also the 
dominant result in Category D, present in 17 of the 20 interviews and having 36 
references. This result is noteworthy both for its presence among 85% of the 
subjects but also for several rather unusual characteristics. First, this praxis was 
most often observed during the search tasks; it was elicited with only two 
subjects (Stacy and Vadia) during the interviews. Second, it was fully integrated 
into the search experience—and the fact that it was not discussed during the 
interviews of 15 of the 17 subjects in whom it was present appeared to be 
confirmation of this integration characteristic. In other words, the subjects were 
not aware that they were visioning or anticipating or, at times, mentally 
rehearsing the next step in the search process or alternative steps that might be 
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taken, depending on outcome of the current action. The obvious metaphor is a 
chess game in which the player is anticipating alternative moves.   
 Here is how they articulated this practice: 
I think that’s when you become expert in anything you get to the point where 
if you’re playing music, you aren’t looking at the music, it just comes to you. 
I’m not a musician, so it’s not the best analogy. But it gets to the point 
where you don’t have to think of the mechanics anymore. I play golf now, so 
I guess that’s a good analogy. When you play golf you have to be conscious 
and think about where your arms are at the top of the swing and the angle 
of your spine and all these other details. But when you are swinging a golf 
club you can’t actually think of all that stuff in the time that you are actually 
swinging. If you practice enough it becomes automatic. That is true for 
searching too. It eventually got to the point where I was good enough at 
understanding the structure of the databases enough that, and the whole 
concept of “if you are looking for something they might be close to each 
other.” So I understood the fundamentals, so I could focus on modifying my 
search in real time to get closer to the thing that you want. [Stacy ID14HE] 
 
It's that little, little doubt that you actually are in the right place and if you 
just kept searching in that one spot you'd find it--kind of like digging for 
treasure but then you can't get out of hole. [Laughter] I think it's kind of like 
the more expert searcher looks up and sees how deep the hole is like, hmm, 
maybe I can try digging somewhere else and then just come back to this one 
later if I can't find anything there. Yeah. It's actually a weird but instinct 
kind of thing. It's like developing patterns in your brain for what you've seen 
in the past and applying it to what you see now, but also being aware that 
anything you try could work so you've got to try anything. Yeah. Definitely 
willingness to step out of your paradigm but also be aware of the pattern. 
Sort of this weird dual process, I guess. [Vadia ID11 NS] 
 
Vadia was in an unusual situation of being forced into awareness of this practice 
due to an injury. For a short period, she could not type so had to have her 
mother help her with assignments, telling her exactly what to enter at the 
keyboard. She said this made her much more conscious of being efficient.  
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I had to really think things through, because, you know, there was a part of 
me that didn't really want to take up too much of her time even though she 
told me not to worry about it. So I was trying to think things through instead 
of just. You know, I mean, at the same time I didn't really know what I was 
doing so I had to just sort of like grab at whatever I thought might work. But 
it did force me to sort of step away from it and not just get lost in the search 
as it happens. Where you, you know, you're searching and then you're kind 
of following all these steps and you're kind of getting lost in the results and 
you don't really know--you don't really have any perspective on it. And so 
because she was there, I was taking more time to plan out the searches 
ahead of time which really, really helped. That was one of the big things. 
Planning things out ahead of time. Writing down what I needed to find, what 
words I thought I could use. [Vadia ID11 NS] 
Fran referred to this practice as “almost organic” and her struggle to describe 
the phenomenon was conspicuous: 
And often times, I would--I would try a search again to confirm that I was 
either on the right track or at the wrong track. Try to figure out what was 
working and what wasn't working. And often times, those--those things were 
happening. They were--they were almost organic in the way that they would 
happen, and I would just be--I wouldn't even quite be conscious of the 
analysis but it still was going on. I wasn't necessarily talking to myself as 
much we are in this--this concept here, the explanation for that but that 
process was going on. I was analyzing it as I went along. [Fran ID09 NS] 
For the others who demonstrated this practice during the search tasks, here is a 
sampling of the kinds of narrative that accompanied their searches: 
• …thinking about what’s possible… almost finding a sense of the 
answer [Debbie ID16HE] 
• …conceptualizing here what are the facets. [Janice ID18HE] 
• …so that’s probably not going to get me what I want.  [Kathryn 
ID05HE] 
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• …if this doesn't work, I would probably go back and check. [Debbie 
ID16HE] 
• … run scenarios in my head … I'm working on the problem even--even 
when I'm not looking at the problem. [Fran ID09 NS] 
 
Category E: Tools/search knowledge  
Properties of data in Category E:  
• Language-based strategies, such as incorporating synonyms and 
truncation. Use of controlled vocabulary and thesauri is included here as 
well. 
• Similarly, strategies related to words in relation to each other, such as 
proximity connectors (near, same-paragraph, etc.)  and Boolean logic.  
• Structures of the information being searched as it impacts the search 
strategy. For example: fields within documents and parts of documents 
that subjects considered to carry more weight in being indicative of 
meaning.  
• Styles of searching, including pearl growing, refining (sometimes called 
lawnmower), or building blocks.  
Category E had by far the most coded references of all the six core categories, 
321 references total (followed by Category D with 212 references), from all 20 
subjects. Codes within this category are summarized in the table below.  Three 
code clusters are used to report the data in Category E. 
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Table 4-6. Category E: Tools/search knowledge. Summary. 
 
Code – Category E Code Cluster 
Number of 
coded 
references 
Number of 
subjects 
CV fluency E1 40 13 
Word-term fluency, truncation, synonyms E1 33 16 
Boolean  E1 15 9 
Using thesaurus E1 15 3 
Proximity relationships E1 12 7 
Database structure E2 30 12 
Fields as important, weighted E2 30 18 
Cited reference connections E2 2 2 
Term weighting, frequency E2 1 1 
Unpacking the search topic, bldg block E3 37 17 
Iteration  E3 26 12 
Efficiencies  E3 23 12 
Pearl growing  E3 19 11 
Refining, lawnmower style E3 18 10 
Combining different tools E3 11 6 
Simplify or pinpoint approach E3 5 3 
Cost of search important E3 4 2 
 
This category consists of actions taken during the search process. For example, 
database structure was described as an important concept to be understood in 
order to become an expert searcher or to search in more expert ways—not 
simply as an isolated idea in the interview. Similarly, fields as 
important/weighted  was most often observed during the search tasks as a 
participant put this knowledge to use, applying to the strategy being used in 
order to produce improved search outcome.  
The code clusters for language-based tools (E1) and structure-based 
strategies (E2) contained numerous codes and therefore are organized into 
logical subgroups for reporting purposes.  
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E1. Language-based tools 
A general ability to use language effectively was considered an important 
attribute in search expertise by all of the participants. An example was the 
ability to visualize—in words—how the target of a search is likely to be 
described:  
What I found was just visualize the way a writer would write about a topic 
and that's how to me I was able to isolate certain key words. So I didn't have 
to do an elaborate, multifaceted, multilayered search and I still do that to 
this day. Just keep it simple. [Harry ID20HE] 
Raul referred to the importance of understanding the “language of research” and 
being comfortable with “working with language.” Subjects also described the 
ability to generate words that suit the purpose of the search and this did not 
necessarily mean terminology from a database’s controlled vocabulary:  
Just coming up with terms that I can use to find the subject I am looking for.  
[Don ID01 NS] 
In addition to a broad-based ability with language, there were several specific 
language-based tools and skills mentioned. These evolved into three areas of 
fluency: natural language, controlled vocabulary, and word proximity.  
a. Natural language fluency  
This included use of natural language synonyms, truncation, and appropriate 
application of Boolean OR logic. This attribute was coded separately from the 
use of controlled vocabulary (covered next). A general facility with language 
was again emphasized, as was the ability to think realistically and creatively 
about the words the content creator might have used in sought-after items.  
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Learning how to use synonyms, that was a real ah-ha moment for me in 
dealing with students I thought they would automatically know that they 
should be searching on synonyms. Well, guess what, they don't. I posed them 
a research question for example the one I use is electronic reference for 
high school, well lo and behold they just use the word high school, not 
realizing they should be using K-12, secondary school, teen, adolescent, you 
know they were all articles which show up as different search terms and in 
order to do a comprehensive search they need to be using synonyms so 
that's a key understanding they come to. [Brenda ID04HE] 
 
I was asked to find information on metrics, like return on investment for 
online libraries. So I was using SJSU’s databases, and we’ve got our own 
portal that is all about market research and I was trying to figure out what 
are the proper terms I should be using to identify this. So I tried lots of 
different combinations. I still think honing in on that keyword can be a 
problem. Is it metrics? Is it return of investment? Is it measuring value? 
[Evie ID08 NS] 
b. Controlled vocabulary 
Fluency with controlled vocabulary was mentioned by 13 of the participants as 
a critical piece in developing search expertise. Janice believed that controlled 
vocabulary also presents a challenge when it comes to “what a term really 
means” [ID18HE], even for someone like herself with years of experience and 
specialized subject knowledge. Kathryn “confessed” to being a “great lover of 
looking up codes for classifications because that way you could cover a whole 
bunch of concepts without having to enter all those synonyms” [ID05HE].  
 Understanding controlled vocabulary was also viewed as a critical 
juncture in the learning-to-search experience and the nuances involved were 
noted as well: 
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I would just do keyword searching always until I had that exposure to the 
concept of controlled vocabulary and subject headings. So I think that was 
probably the first jumping off point for me to realize that there was a more 
structured way to search. [Harriet ID10 NS] 
 
I think a lot of information work is dealing with the terminology and 
learning what people call different things and, if somebody calls at one 
thing, is it the same thing as when somebody calls it a different thing. 
[Kathryn ID05HE] 
Fran found the concept of controlled vocabulary as difficult to grasp initially 
and described this learning experience as a “real eye-opener,” spilling its impact 
over onto even her simplest searches using Google because it helped her to 
think in terms of “best concepts” for the search.  
I think just understanding that there is some controlled vocabulary that you 
do have to pay attention to and you have to think about what that controlled 
vocabulary is, or learn how to find that controlled vocabulary. It makes 
your searches so much more efficient if you can use that. Just the scatter 
shot method of keywords doesn't always work very well. That was a real eye 
opener for me that, that my idea of what might be an important concept 
really wasn't. That, and keyword searches themselves often would bring too 
many results and I would have to end up narrowing it down. And if I had 
thought more precisely about, okay, what sort of vocabulary is really 
relevant, then my searches would have been more effective. It's something 
that I keep in mind, you know, and the searches I do now, even on Google, 
trying to--trying to come up with the best concepts. [Fran ID09 NS] 
One novice commented on how her learning experiences in a cataloging course 
helped her to understand the concept of controlled vocabulary:  
I think as far as moving me forward to being more well rounded my first 
step into that was when I took cataloging with _____ because I had almost 
no exposure to formal Library of Congress subject headings. So, that whole 
aspect of it and how things can be, the controlled vocabulary. [Harriet ID10 
NS] 
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c. Word proximity and Boolean AND 
This included word adjacency, words near each other, in same paragraph, and 
also Boolean AND as it combines words in same document. (Boolean OR is 
reported above under natural language and synonyms; Boolean NOT was not 
elicited.) 
The ability to finesse the searching of words in terms of their position to 
other words was summed up by Raul as “hooking the bait”:  
They're not aware that when you search a phrase you can manipulate where 
you want the terms to be, you want this one to be 5 words in front of this one 
or 5 words after it, do you want it to be a major descriptor or not. You are 
hooking the bait on to your fishing reel there and that bait is boolean logic 
and proximity operators, and once you get those adjusted just right you'll 
get the right results. [Raul ID17HE] 
 
E2. Structure-based strategies 
There were two kinds of structure-based strategies elicited: database structures 
and document structures. Frequently, “structure” was used by participants to 
mean both types. Database structures included the larger structures involved in 
construction of a database: indexes and documents and, most often mentioned, 
the importance of understanding the distinctions in order to develop search 
expertise.  Document structures included the components within an individual 
document, item, record, or object in a database. Participants most often referred 
to fields, segments, and subfields, and occasionally to weighting of these 
fields/segments by trained indexers or automated processing. Participants 
expressed strong feelings about this area of structure-based strategies: 
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It gave me an idea of really how databases are structured, things about 
indexing, in particular understanding that an index is not necessarily 
something that--that you can see on the surface. You have to know about 
how a database is put together so you could search it properly. [Fran ID09 
NS] 
 
I think it was when I got to the point that I understood the structure of the 
databases super well that I didn’t have to think about the details anymore. 
[Stacy ID14HE] 
 
I think maybe something that was not part of the other students’ thought 
processes was really thinking about the data in the database as opposed to 
the steps that you need to take to get to that point. That’s something that 
I’ve been conditioned to do because of what I do at work, but if you really 
think about the structure of the data and where it came from and think about 
‘what are the different fields? How do they look? How are they indexed?’ 
Think about what kind of information you are going to find in those fields.  I 
think that some of the students probably, especially if they don’t do 
searching in high powered databases a lot, they’re more focused on the 
step-by-step, what buttons do I push, what commands do I need to use, that 
kind of thing. As opposed to looking at the broader picture and looking at 
the data, and how to find the data that you want. [Harriet ID10 NS] 
Wendy referred to gaining an understanding of the “behind the scenes part of 
the search” [ID12] when talking about database structures: 
It's not even that that I find new information or am presented with new 
information but it's something that explains differently or presented at a 
moment where it's really relevant to something else that's going on in my 
life. We're in the class and there's just--there's a click, yeah, but it is. It's the 
ah-ha moment.  Now, this other thing that I was doing and possibly really 
makes sense because I have this little piece of information that--that 
explains it--that is what it is. Most of my ah-ha moments are where I gain an 
understanding of the behind the scenes part of the search if that makes 
sense. I--I guess it's--it's that I gain more clarity on how to formulate the 
search. [Wendy ID12 NS] 
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Understanding that some fields carry more weight than others—such as the title, 
descriptor, or lead paragraph fields—in indicating the subject content of a 
database record was another aspect of this attribute. This was mentioned most 
often during the search tasks: 
• searching within certain fields that have more impact, like descriptor 
and title [Carla ID15HE] 
• it's in the record with a segment for ‘founded’ [Harry ID20HE] 
• I could narrow it down by title and look for one of these key concepts in 
the title [Fran ID09 NS] 
E3. Styles of searching 
Three styles of searching were mentioned or demonstrated by participants: 
building blocks, lawnmower (also called successive fraction), and pearl 
growing. For all of these the objective was both efficiency and results that met 
the information need. Efficiency was not always the cost of a commercial 
database but time-as-money:  
It’s not so much a money issue because the database is internal and there’s 
no time [charge]. But the attorney is always waiting. [Harriet ID10 NS] 
 Building block style was what Janice referred to as “breaking the search 
into parts” [ID18HE] and what Frederick called it “to really break things down 
into parts” [ID02NS].  Ariana worked through the first search task and 
described “finding the concepts that are important and really teasing them out” 
[ID16NS]. Note that this is similar to what Celeste [ID21HE] described in the 
section on planning ahead (D2b), “concept analysis, dividing a question into 
concepts” but took place during the search tasks.  
Acquiring Search Expertise Virginia Tucker PhD Thesis 
206  Chapter 4: Results 
 The lawnmower style of searching (also called successive fraction) 
means to start large and then narrow the results a step at a time.  
So at this point, I want to narrow it down. I'm gonna narrow it down by 
adding a second concept. We still have way too many results and I need to 
somehow narrow that down. One the concepts we learned was mowing it 
down, doing a little lawn mowing. So that's kind of what I need to do at this 
point. I have too many results.  [Fran ID09 NS] 
Duncan’s view of grasping the lawnmower style of searching was that now he 
really knew “when to be lazy and to use the weed whacker approach” [ID07 
NS]. 
Pearl-growing was evident during the search task think-aloud and in interviews. 
For example, 
Maybe I need to use a descriptor about crimes and criminals… can I add 
that to the set…  [Evie ID08 NS] 
 
I’ll look at the indexing see if there's anything that can help and here's a 
good one… [Carla ID15HE] 
 
Maybe you'd start out a search in a couple of good articles and then you'd 
start to see oh they're using terms that I didn't even think of. [Kathryn 
ID05HE] 
Pearl-growing style was described by Fran as counterintuitive when first 
learned. 
One of the things that I've learned in doing other searches for the class that 
I mentioned and on the job is being specific as possible generally makes my 
searches more effective. That seems counterintuitive at first. I always 
thought that you'd want as many results as you could and it would be easier 
to narrow them down from there. But that's not always the case. And I think 
being more specific can lead you to shorter, more effective searches. [Fran 
ID09 NS] 
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Category F: Work-related experiences 
Properties of data in Category F:  
• Work-related experiences tied to the learning-to-search experience. 
This code category captured experiences related to work settings that were 
specific instances mentioned by subjects as impacting their learning about 
concepts they considered critical to searching in more expertlike ways.  For 
example: 
When I was hired in product development I went behind the scenes at that 
point, learned how the databases were put together, and how the language 
was layered on top of it in order to retrieve results. [Brenda ID04HE] 
Codes within the category are summarized in the table below.   
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Table 4-7. Category F: Work related experiences. Summary. 
 
Code – Category F Code Cluster 
Number of 
coded 
references 
Number of 
subjects 
Searching for researchers F1 10 4 
Public library reference F1 5 3 
Academic library reference F1 4 3 
Information broker F1 3 2 
Consulting F1 1 1 
Teaching in academia F2 6 3 
Developing curriculum F2 1 1 
Teaching for vendor F2 1 1 
Developing content F3 6 3 
Designing interface F3 2 1 
Inhouse IRS F3 1 1 
Doing research as a grad student F4 4 3 
Technical or engineering F4 3 2 
Supervising other searchers F4 2 2 
Law firm library F4 1 1 
Sales and market research F4 1 1 
 
In all, there were 51 references to work-related learning experiences from 12 of 
the 20 participants. The nature of the work experiences coded above may be 
summarized, in order by number of coded references, as: 
• Search intermediary 19 
• Product development 9 
• Teaching  8 
• Subject domain related 5 
• Doing own research 4 
• Consulting 4 
• Supervising other searchers 2 
 
In short, the work-related experiences that stood out for the participants as 
impacting their learning-to-search experience the most were in the three areas 
of: being a search intermediary, teaching others about searching, and tasks 
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involved in search product development.  Three code clusters (F1 through F3) 
are used to report the data in these three top areas; a fourth cluster (F4) is used 
in the table above to indicate the remaining data, covering experiences reported 
by a few participants: doing own research(3) and supervising other searchers 
(2).  
F1. Search intermediary experiences 
 As noted above, search intermediary experiences were the type most 
often cited by subjects as impacting their learning to search in more expertlike 
ways. Previous experiences doing one’s own research were also mentioned by 
three subjects who had done a Master’s thesis, two of them in the novice group.  
An important aspect of this code category is that data herein were 
frequently cross-coded. For example, Debbie described the multi-person 
environment of a previous workplace as having been key to her learning to 
search in more expert ways and, at the same time, enthused about how during 
this time period she started to “feel like an expert because I found out I could 
offer advice” to other searchers (category C’s code for realized knew more than 
others). Similarly, Celeste, an information broker, talked about her early 
experiences at a public library reference desk as impacting her understanding of 
both the importance of client rapport and a broad knowledge of databases; this 
was cross-coded under category A’s code for client or organization rapport and 
category B’s knowing databases generally.  
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Whenever there was a question at the reference desk that I thought we 
conceivably could answer [online], I would run to the terminal and try to 
answer the question and because public libraries have such a wide range 
and breadth of people who use the library, the questions required that I use 
many, many different databases. And that process exposed me to many 
different subject areas, which covered business, criminology, news, 
medicine, whatever. [Celeste ID21HE] 
Debbie, also an information broker, had worked in large companies with special 
libraries and commented on how her current work environment impacts her: 
I'm a sole proprietor but I have clients or I work with teams, where I'm the 
search expert, and the other people on the team might be a business 
strategist or a food product development person. So at this point I'm 
expected to know the places to go to find the answer or to anticipate how 
they might want to frame their question. [Debbie ID16HE] 
 
F2. Teaching experiences 
A change in career or job duties was cited by several subjects as triggering an 
important learning experience, particularly when the change involved teaching 
responsibilities, formal or informal. (Where emphasis was on the nature of the 
learning experience resulting from teaching or helping others learn to search, 
data were coded under F3, Product development experiences. This was a fine 
nuance and some data were cross-coded.) 
I really learned how people used search engines was when I started 
teaching. Seeing what was to me seemed intuitively obvious from a designer 
standpoint was not the least bit intuitive from the other side of the fence. 
[Brenda ID04HE] 
 
I started out in marketing so had to know content above all.  Then I got in to 
teaching and really had to understand it [search strategy] better. [Paul 
ID13HE] 
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F3. Product development experiences 
One NS subject gave a vivid on-the-job  illustration of helping to 
develop an information retrieval system when speaking about implementation 
of a new client records database at the law firm where she had worked as a 
paralegal, stating, 
They recently switched out databases. It used to be a homegrown system 
and now they’ve brought in a third party vendor to customize the system for 
us. So I think between when that shift was made, I sort of realized how easy 
it was for me to pick up the new system because when I initially started 
searching the homegrown system was very clunky. There weren’t a lot of 
advanced features as far as searching goes. It was more brainpower, like 
thinking around the system and thinking how to trick it into getting what you 
want. [Harriet ID10 NS] 
One of the HE subjects who had extensive experience in product development 
stated she felt that her “expertise is more in the area of developing products and 
databases for search engines as well as interpreting the results” more than as a 
searcher.  Other HE subjects described their role in representing the user 
perspective on search product development teams: 
I think, having been a user of their services, of these systems, it made me, I 
hope, it made me think of things more from a user perspective, than a lot of 
the people that were designing the systems. [Kathryn ID05HE] 
 
We actually produced a database; the company was a trade association. 
The database was on ______ and we would do searches for a client who 
described to us their index. So that was the start of my online searching.  
[Stacy ID14HE] 
The breadth of work experience of many of the HE subjects was evident 
in this category, too. They cited the commonalities they found between their 
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different work settings over the long span of their careers and the experiences in 
different environments were often what they believed had moved them forward 
in their careers.  Raul had worked in a variety of libraries, for a database vendor, 
and been an adjunct faculty member: 
I think that's what really got me in the position I am in today because I can 
talk about not just the academic side but also the other sides as well. I had 
experience in all libraries from public to the special ones. [Raul ID17HE] 
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Thematic Results  
Introduction 
As discussed in Chapter 3, grounded theory methodology calls for any 
existing theoretical frameworks to be set aside while the data are being analyzed 
so that themes and new theory literally emerge from the data themselves. Once 
saturation has been achieved, there is a final stage during which the data may be 
viewed through the lenses of existing theoretical frameworks. For this study this 
final stage of analyzing the results utilized the lens of threshold concepts theory.  
Theoretical Lens 
During this last stage of analysis, codes were reexamined and articulated 
according to the characteristics of threshold concepts: transformative, 
irreversible, integrative, bounded, and troublesome. I examined each code to 
determine whether or not it met any of these five characteristics and added this 
metadata to the codes. Categories and themes emerged accordingly and, 
simultaneously, data that did not have the characteristics of threshold concepts 
were coded under different categories—then, from these, two other major 
themes emerged which were not related to threshold concept theory. 
Once the coding had been organized into logical categories during this 
stage of analysis, the themes that were emerging could be validated and 
articulated. Three major themes were apparent.  
• Concepts that exhibited the characteristics of threshold concepts;  
• Praxes which included practices, approaches, and strategies;  
• Traits, attitudes, and qualities.  
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From these three broad themes, a further refinement of the themes was 
done, analyzing the nature of the concepts and defining the themes themselves. 
Out of this stage of analysis, this articulation of the themes emerged:  
• critical concepts that the novice and highly experienced searchers 
determined were essential  to their learning-to-search experiences. There 
were three broad and critical concepts, all of which were both 
understood at a heightened level and applied to searching:  
 information environment, a profound discernment of the total 
information environment; 
 information structures, a deep understanding of how 
information is organized, parsed, and indexed; 
 information vocabularies, an extreme facility with concepts that 
are language-based.  
• concept integration, the searcher’s ability to integrate the critical 
concepts listed above. Often this integration phenomenon was most 
evident during the search tasks and not as clearly articulated during the 
interviews; in other words, it could be demonstrated and observed more 
readily than it could be put into words by the participants. Re-examining 
the data during this cycle of analysis was immensely productive in 
eliciting evidence of this theme from the narratives and activities of the 
search tasks. 
• praxes which included approaches, strategies, tactics, ingrained 
practices, and tools used regularly by the expert searcher. 
• traits, attitudes, and qualities of the expert searcher.  
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• nature of learning experiences (Category C) and work-related learning 
experiences (Category F) had the characteristics of themes and so 
persisted in this second look; as discussed, much of the data in both 
these categories were cross-coded due to the multiple phenomena 
present.   
In order for these themes to be firmly validated, a second round of 
coding was done.  This was an exhaustive way to strengthen these emerging 
themes and, from this solid foundation, the study’s own theory could then begin 
to be built.  
Table 4-8 below summarizes the coding to articulate these broad themes 
and mapping from the core categories.  
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Table 4-8. Coding Summary: Themes & Categories. 
      
      Theme 
Core 
category 
C1-concept-environment   
client or organization rapport A 
concern re. misunderstanding info environment A 
knowing databases generally B 
knowledge of provider practices A 
reference interview from broad view A 
search engine rapport A 
total environment, sources A 
Total references — 
C2-concept-structures   
cited reference connections E 
database structure E 
fields as important, weighted E 
structures of information A 
term weighting, frequency E 
transparency of IRS A 
unpacking the topic, bldg blocks E 
visual way of constructing search D 
C3-concept-vocabularies   
CV fluency E 
natural language, keywords A 
proximity relationships E 
using thesaurus E 
word-term fluency, truncation, synonyms E 
C4-concept-integration/fusion   
anticipating,visioning,rehearsing D 
can learn new system easily A 
combining different tools E 
combining sources B 
connection making A 
integration, magic factor, light on feet A 
styles of search A 
synthesizing information A 
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Table 4-8. Coding Summary: Themes & Categories. Continued. 
     Themes Core 
category 
PA- praxis-approach-tool  
analyzing,evaluating D 
Boolean E 
collaboration D 
cost of search important E 
efficiencies E 
iteration E 
outlier sources B 
pearl growing E 
planning ahead D 
prioritizing D 
reference interview D 
refining, lawnmower style E 
simplify or pinpoint the approach E 
TQ- trait-quality-attitude  
adventuring,exploring D 
confidence D 
curiosity is extreme D 
enjoying the hunt D 
identity as expert A 
identity as searcher A 
knowing when to stop searching D 
openmindedness D 
patience with yourself D 
perfectionist D 
persisting, perseverance D 
 
It should be emphasized that these themes were guided by both the 
qualitative nature and conceptual characteristics of the data and, in some 
instances, codes from different core categories emerged under the same theme. 
For example, search engine rapport (in Category A, Broad view) and 
combining sources (in Category B, Subject domain) both had the thematic 
characteristics of understanding the total information environment (see below). 
In other instances, data from within the same category needed to be re-evaluated 
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for their deeper underlying characteristics. For example, data coded under 
Category E, Tools & search knowledge, encompassed conceptual phenomena 
such as proximity relationships (information vocabularies) and transparency of 
IRS (information structures) as well search strategies such as pearl growing.  
Category D, Qualities/approaches, was re-analyzed for thematic content and it 
became clear that there were different characteristics present for data related to 
the qualities, traits, and attitudes of the searchers—and that these were quite 
separate in nature from approaches to searching, which included strategies, 
tactics, and well-ingrained practices.  
Summary 
To summarize this final stage of analysis of articulating the codes and 
viewing the data through the theoretical lens of threshold concept theory, these 
broad themes emerged: (1) critical concepts (information environment, 
structures, vocabularies); (2) concept integration; (3) praxes; (4) traits. These 
themes are the foundation of the study’s findings and theory and are discussed 
next in Chapter 5. 
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5) Chapter 5 - Discussion & Conclusions: 
A Model of Search Expertise 
 
 
Research is formalized curiosity. It is poking and prying with a purpose.  
– Zora Neale Hurston 9  
 
 
Introduction 
This chapter builds on the results reported in the previous chapter; it 
identifies the key findings, formulates new theory emerging from the research, 
and relates the new theory to research models and theory in the literature 
review. Identifying and discussing the theory that emerges from the results are 
pivotal in the research process—this brings meaning to the data, extends our 
knowledge, and explains what we have seen (Babbie, 2007, p. 43). In the last 
stage of grounded theory analysis, as discussed earlier, results are viewed 
through theoretical lenses that are relevant to the study.  The purpose here is to 
render new theory that is grounded in the data and that can “dig deep into the 
empirical and build analytical structures that reach up to the hypothetical. Thus, 
straightforward categories about ordinary experiences shine with bright 
meanings—through our analytical renderings” (Charmaz, 2006, p. 151).  
The first part of this chapter is organized into two main sections, 
representing the themes identified at the end of the previous chapter: 
                                                 
 
9 (Hurston, 1944, p. 143). 
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• Threshold concepts that were identified and found to be critical in the 
learning experiences of the participants in becoming more expert as 
searchers.  Three of these were: information environment, information 
structures, and information vocabularies. The fourth was the integration 
of the three concepts, dubbed concept fusion, which was further defined 
by properties of its own.  
• Praxes and traits of expert searchers. Praxes10 included approaches, 
strategies, tactics, and tools used. Praxes were not concept-based but 
centered on skills, tools, and practices customarily employed or applied 
as part of the search process. Traits of expert searchers included 
qualities, characteristics, and attitudes. As with the praxes, the traits 
were not defined by conceptual knowledge.  
The second part of the chapter discusses how this research contributes to 
unifying the research literature that is relevant to search expertise—proposing a 
cohesive model that extends the preliminary model put forth at the conclusion 
of Chapter 2.  
In the last part of this chapter, I present the theory from the research and 
frame an integrated model of search expertise that represents the identified 
threshold concepts and the praxes and traits of expert searchers. The theory is 
then evaluated using the criteria of credibility, originality, resonance, and 
usefulness (Charmaz, 2006, p. 181-183), discussed in Chapter 3.  
                                                 
 
10  praxis: exercise or practice of an art, science, or skill; b: customary practice or conduct. 
(Merriam-Webster Dictionary) 
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Underpinning the discussions in this chapter are the research question 
‘What can be learned about becoming a search expert from the learning 
experiences of proficient novice searchers and highly experienced searchers?’ 
and the primary research objectives: (1) to explore the existence of threshold 
concepts in search expertise; (2) to improve our understanding of how search 
expertise is acquired and how novice searchers, intent on becoming experts, can 
learn to search in more expertlike ways. The research results provided answers 
to the research question and fulfilled the objectives; the findings also extended 
beyond the boundaries of the original objectives. These findings are discussed 
as well and considered in terms of future study they suggest. 
The explicit goal of grounded theory research is to develop theory from 
data and this chapter presents new theory that emerged from this study. It 
embarks on “poking and prying with a purpose,” in the words of Hurston, 
discussing the results and developing a theoretical model of search expertise. 
 
Preparation 
In preparing to discuss the findings of the research, I would like to 
revisit the theoretical sampling and re-articulations of coding that allowed major 
themes to emerge and their shapes to be defined. Themes were distinguished 
from the categories by how they represented the “meaningful essence that [ran] 
through the data” (Morse, 2008, p. 927).  This work turned out to be critical, as 
well as protracted, in delineating the properties of the themes and, ultimately, 
theory. The process involved considerable grappling, beginning with the early 
coding and working to increase the precision of the categories, before it was 
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possible to discern threads that evolved into thematic findings. I expected that 
the categories would morph during this process as multiple purposes are being 
served during theoretical sampling: “to delineate the properties of a category; to 
check hunches about categories; to saturate properties of a category; to 
distinguish between categories” (Charmaz, 2006, p. 104). And morph they did. 
Finally, during the last stage of analysis when I applied the theoretical lens of 
threshold concept theory, examining categories and themes to see which ones 
manifested characteristics of threshold concepts, things came more sharply into 
focus. In addition, themes that did not have the characteristics of threshold 
concepts could then be examined in the context of other appropriate theoretical 
frameworks.  
The themes are indicated in the tree map graphic shown below in Figure 
5-1, generated by the NVivo software. This data visualization helps set the stage 
for discussing the results according to the themes that are the basis of the theory 
that emerged from the research. The size of the rectangles reflects the frequency 
of each code but this was not analyzed quantitatively; the shading in the figure 
is used to aid in distinguishing the rectangles. 
In the tree map, the three critical concepts found to have the 
characteristics of threshold concepts are identified as C1, C2, and C3: C1 for 
information environment, C2 for information structures, and C3 for information 
vocabularies. The fourth, C4, concept integration (fusion), is shown in the 
figure but, as will be explained in more detail, it was characterized not just by 
the data represented here, but also by properties of its own and the learner’s 
ability to fully integrate the other three concepts. Non-conceptual data that 
emerged into other themes are shown in the areas labeled as TQ for traits, 
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qualities, and attitudes, and PA for praxes, approaches, and tools. These themes 
will be parsed and referred to in the discussions that follow.  
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Figure 5-1. Data visualization of themes: threshold concepts, praxes, traits. 
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Threshold Concepts 
Research objective: (1) to explore the existence of threshold concepts in search 
expertise. 
 
Introduction 
Learning about threshold concept theory was in itself an ah-ha moment 
for me in the process of this research. There was a moment of resonance on 
finding out about this theoretical framework, a sense of light being shed on 
what had been murky up to that point. Using this theory allowed me to identify 
conceptual knowledge that was essential and to sift through the data in a way 
that created a depth of meaning that I believe also clarified potential 
implications for how we teach the topic of advanced search. With one of the 
study’s objectives being to explore potential ways to contribute to LIS 
curriculum for students intent on careers as professional searchers, this 
evolution was significant.  
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In reviewing the big picture of the results reported in the previous 
chapter, I first want to revisit a phenomenon that surfaced in multiple coding 
categories, that of the participants having difficulty articulating their learning 
experiences that involved conceptual knowledge (labeled C1 through C4 in the 
preceding data visualization). By contrast, they found it relatively easy to 
describe experiences involving search practices and searcher attributes (labeled 
PA and TQ). These conceptual knowledge experiences are those that ultimately 
emerged into shapes having characteristics of threshold concepts. I did not 
observe this until I had literally analyzed and re-analyzed the data for months—
and paid particularly close attention to the think-aloud narratives during the 
search tasks and the talk-after interviews. Participants often struggled for words 
when reflecting on these experiences—and it should be emphasized that these 
were highly articulate individuals. This comment from Wendy is emblematic of 
the phenomenon: 
 It's not even that that I find new information or am presented with new 
information but it's something that explains differently or presented at a 
moment where it's really relevant to something else that's going on in my 
life. We're in the class and there's just--there's a click, yeah, but it is. It's the 
ah-ha moment of--Oh, okay. Now, this other thing that I was been doing and 
do impossibly really make sense because I have this little piece of 
information that--that explains--that's--that is what it is. Most of my ah-ha 
moments are where I--I gain an understanding of the behind the scenes part 
of the search if that makes sense. I--I guess it's--it's that I gain more clarity 
on--on how to formulate the search. [Wendy ID12 NS] 
In my own reflections on the nature of critical concepts and how these 
become ingrained in a person’s actions and thoughts once they are fully 
integrated (using threshold concept theory parlance), this word-wrestling 
demonstrated by the subjects made sense. In my second, deeper look at the 
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research literature of threshold concept theory and its applications, I found the 
phenomenon to be well-documented in early studies of liminal states (Turner, 
1969). This phenomenon was also reported in the novice-expert literature: 
“Capturing the descriptions of expert performance is difficult, because the 
expert operates from a deep understanding of the total situation; the chess 
master, for instance, when asked why he or she made a particularly masterful 
move, will just say: ‘Because it felt right.’ ‘It looked good.’” (Benner, 2001, p. 
32).  
In addition, emotions such as anxiety are typical—and indeed often 
indicative—of journeying through a learning threshold and exacerbate the 
struggle to describe the experience (Cousin, 2006a). Cousin’s criterion that the 
transformative characteristic is critical when seeking to identify threshold 
concepts informed this study as did “the difficulties or anxieties that attend 
these transformations” (Cousin, 2006a, p. 4). 
A brief review of the five characteristics of a threshold concept is useful 
before the four threshold concepts for search expertise are discussed and the 
attributes that distinguished each of them as a threshold concept are explained.  
 A threshold concept is distinguished by these characteristics: 
 Transformative: causing a shift in perception; 
 Irreversible: unlikely to be forgotten or unlearned; 
 Integrative: exposing something previously hidden or where the 
connectedness was not understood; 
 Troublesome: initially counter-intuitive or uncomfortable; 
 Bounded: having “terminal frontiers” that border other thresholds 
into new conceptual areas.  
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The bounded characteristic is considered to be present less often than the other 
four (Meyer & Land, 2003, p. 6). Other characteristics have been suggested 
(Smith, 2006; Flanagan & Smith, 2008), but the five listed here are the 
foundational characteristics of threshold concepts.  
Knowing how to recognize a threshold concept is a somewhat thorny 
issue. Primary challenges lie in identifying what is often tacit or ingrained 
knowledge (Davies, 2006) and in the difficulties and affective factors involved 
in capturing learning experiences that exemplify threshold journeys (Cousin, 
2006b). In a study of threshold concepts in economics, Davies and Mangan  
posited that recognizing threshold concepts can be aided by looking for 
qualitative conceptual changes that accompany acquisition of a threshold 
concept (2005). They arrived at three levels of conceptual change that can help 
define a threshold concept: basic (understanding of everyday experience is 
transformed through integration of personal experience with ideas from the 
discipline); discipline (understanding of other subject discipline ideas is 
transformed through acquisition of theoretical perspective); and modeling 
(ability to construct discipline-specific narratives and arguments transformed 
through acquisition of organizing ideas) (2005, p. 5). In other words, in addition 
to looking for the five characteristics from Meyer and Land’s threshold concept 
theory, Davies and Mangan proposed evaluating the quality of conceptual 
change occurring in the learner’s experience. This finer granularity for 
exploring threshold concepts and recognizing them is also put forth as a way to 
aid in curriculum design. Davies and Mangan illustrated this with the threshold 
concept of supply-and-demand in economics: “Understanding supply and 
demand was problematic for students, but once they had grasped its significance 
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it unlocked their understanding of other parts of the course” (2005, p. 15). This 
multi-leveled approach to identifying threshold concepts would be highly useful 
in a future study that implements changes to advanced searching coursework.    
  Using Meyer and Land’s characteristics of threshold concepts and 
Davies and Mangan’s qualitative changes in the learner as the criteria for a 
threshold concept, four threshold concepts emerged as critical to the trajectory 
toward becoming an expert searcher. Three of these are threshold concepts for 
the development of highly proficient search abilities, deep understanding of the 
search experience, and search results that far exceed those achieved by most 
searchers.  They do not define search expertise; they are, instead, threshold 
concepts that must be grasped in order to move a learner forward in the 
direction of search expertise. The first three concepts are information 
environment, information structures, and information vocabularies. The fourth 
threshold concept is a defining property of actual search expertise: concept 
fusion, the ability to integrate the other three threshold concepts such that these 
are applied to search as if an extension of self. Concept fusion also had specific 
properties of its own: visioning, being light on one’s “search feet” (dancing 
property), and profound identity shift.  
   The following sections describe and discuss each threshold concept in 
turn. 
Threshold concept: Information environment    
Information environment as a threshold concept for developing search 
expertise is a profound discernment of the total information setting and the ability 
to apply this understanding to the search experience. For example, the processes in 
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the creation of a data source—such as the practices of a publisher, aggregator, 
content creator, or tagger—are known, understood, and accommodated in search 
decision-making. As other evidence of this concept, outlier sources such as grey 
literature may be used and alternative resources enlisted in the scope of the search. 
As this threshold concept emerged, I realized that an apt and vivid metaphor to 
explicate it would be to build on the well-known berrypicking model of 
information-seeking and search behavior (Bates, 1989). An essential part of the 
nature of berrypicking is that searchers adapt the strategy to their particular need at 
the moment. For the expert searcher, this would mean extending the model to 
explain that she understands how the berries came to grow on the bush, why they 
grew where they did, where there might be clusters of berries hidden away under 
foliage, and even who planted the bush, tended it, amended the soil, and how this 
impacted its growth and harvest. This profound knowledge is integrative and 
impacts the searcher’s decisions and activities during a search.  
Information environment manifested three of the characteristics of 
threshold concepts strongly, and elements of a fourth.  
Transformative, occasioning a “significant shift in the perception of a 
subject,” and irreversible, “unlikely to be forgotten…or unlearned” (Meyer & 
Land, 2006, p. 7). This characteristic was most evident in the data coded under 
total environment/sources, and knowledge of provider practices. It was 
exemplified by this description of “understanding or appreciation for what went 
into a database”: 
Before that I was just putting in keywords and winging it. I didn't really 
have that basic understanding or appreciation for what went into a 
database and why it was such a powerful thing to do, other than it saved 
you time. [Raul ID17HE] 
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Raul’s comment above also speaks to his transition from using only keywords 
and to previously not understanding the content of a database; these comments 
were also coded, respectively, to the themes of information vocabularies and 
information structures. Ariana, a novice participant, was tentative in describing 
her understanding of database provider practices, an aspect of the information 
environment theme, yet she demonstrated a threshold experience in questioning 
the specifics about their practices and how these affected her search decisions. 
For example, 
So I wonder if they just have not yet switched those [descriptors] to ‘audio 
books’, so that it would be important to search ‘talking books’. [Ariana 
ID06NS]  
Ariana’s comment above is also reflective of the information vocabularies theme as 
it was made in the context of her decisions about choosing words to use in the 
search; it showed her awareness of content provider practices, related to 
information environment, as well as language-driven concepts.   
The information environment threshold concept is also integrative, exposing 
"the previously hidden interrelatedness of something” (Meyer & Land, 2006, p. 7).  
The attributes of client and organization rapport provided examples of the 
integrative characteristic in understanding the information environment. For 
example, Debbie described this as the ability to “understand the landscape”: 
I think a searcher needs to understand how to ask questions of their client 
and how to help their client articulate what an acceptable response looks 
like, trying to understand the landscape. [Debbie ID16HE] 
The “little bit taller searcher” described by participant Ken was another illustration 
of the integrative characteristics in understanding and in having a broad view of the 
larger information environment: 
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So if, let's say there is someone who invented something, they filed a patent, 
they did an extensive search, they don't find anything. Then the patent office 
uses the same sources--a lot of people use exactly the same sources. They're 
trained by the same people. They don't find anything either, and they allow 
the patent. So there is this short piece of prior art out there that's a fact, but 
no one has found it. Maybe that's okay. In same way the dogs just walked 
down the trail and didn't even know that the deer was there. Maybe that's 
okay. It doesn't mean that a good searcher, of course, is a little bit taller 
searcher can find it.  [Ken ID19HE] 
The novice-expert literature is again useful in describing the perspective 
of the person who is able to perceive the total information environment in this 
encompassing way. This is someone who “perceives situations as wholes rather 
than in terms of aspects” (Benner, 2001, p. 27).   
Irreversibility was manifest in the adeptness of the experienced searchers in 
performing the study's search tasks, despite comments from some, who were now 
teaching more than searching, that they felt out of practice.  Kathryn, for instance, 
reflected in the post-search interview:  
At one point in my career I was what I would describe as a heavy duty 
literature searcher … I haven't done that in a number of years so if I was to 
try to use those commercial services now, I would be somewhat rusty. 
[Kathryn ID05HE] 
The bounded characteristic is less commonly present than the other four 
characteristics in research on threshold concepts. This study, however, found 
elements of boundedness in the concept of information environment. This 
characteristic “indicate[s] the limits of a conceptual area or the discipline itself” 
(Boustedt et al., 2007, p. 504). Boundedness was present in the way that the 
participants conceived of the perimeters of what a search professional does when 
working with sources used in a search. For example,  
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The trend for information professionals, [is] not just finding the 
information. But aggregating it, synthesizing it, assessing it for people 
based on what their criteria is.  [Evie ID08 NS] 
In addition, boundedness as defined by the use of “specialized terminology 
that acquires a meaning in one subject that clashes with everyday usage” (Flanagan 
& Smith, 2008, p. 101) was evident. Terminology such as controlled vocabulary, 
segments, grey literature, exploding, pre-coordination, and inverted files are 
examples of words and phrases used by the participants that have special meaning 
in the context of the search and information environment.  
The information environment concept was less defined by the 
troublesome characteristic—however, this characteristic was key in defining the 
threshold concepts of structures and vocabularies, discussed next. 
Threshold concept: Information structures 
Information structures as a threshold concept for developing search 
expertise means that ideas such as database structures, document structures, 
index structures, and underlying retrieval algorithms are profoundly understood 
and that the searcher is able to apply these understandings to the search 
experience. Understanding structures is critical in the profession of information, 
as it commonly is in other professions, and it is present at different structural 
levels. Document structures, for example, could include the components within 
an individual item, record, or object within a database, such as fields, segments, 
subfields, metadata, XML markup, or other tagging; there might also be 
weighting of these segments or other value-added features applied by indexers 
or by automated processing. Understanding how to manipulate these in order to 
optimize search results is at the core of this threshold concept.  
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The information structures concept has the following characteristics: 
Transformative: This characteristic was most evident in the data coded 
under database structure or structures of information. Grasping underlying 
structures of information content had a striking effect on the searcher’s perspective 
and understanding. Wendy referred to the “behind the scenes” structures when she 
described this ah-ha moment and emphasized that it impacted her formulation of the 
search: 
Most of my ah-ha moments are where I gain an understanding of the behind 
the scenes part of the search, if that makes sense. I guess it's that I gain 
more clarity on how to formulate the search. [Wendy ID12 NS] 
Perspectives about the transformative experience of understanding information 
structures extend far back in the LIS research literature. Marcia Bates’s seminal 
article, Invisible substrate of information science, described it this way:  
“People who come into this field…go through a transformation…they shift their 
primary focus of attention from the information content to the information form, 
organization, and structure” (1999, p. 1045). This continues to be true for 
information professionals today.  
The troublesome characteristic was strongly evident in both fields as 
important/weighted and unpacking the topic. These codes also had the highest 
number of references for data that emerged under the information structures theme. 
The participants who were instructors commented on the struggles their students 
had with concepts related to fields or segments in document records, described as 
“searching within certain fields that have more impact, like descriptor and title” 
[Carla ID15HE].  It was also evident in these comments from novice participants: 
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…if you really think about the structure of the data and where it came from 
and think about ‘What are the different fields? How do they look? How are 
they indexed?’ [Harriet ID10 NS] 
 
It gave me an idea of really how databases are structured, things about 
indexing, in particular understanding that an index is not necessarily 
something that--that you can see on the surface. You have to know about 
how a database is put together so you could search it properly. [Fran ID09 
NS] 
As with the information environment threshold concept, there were few 
specific references from participants to illustrate the irreversibility characteristic.  
This comment from Stacy, an HE subject, makes it clear that this concept, once 
attained, informed her searching from there on out. 
I think it was when I got to the point that I understood the structure of the 
databases super well that I didn’t have to think about the details anymore. 
[Stacy ID14HE] 
Structures of various types have been identified as threshold concepts in 
different disciplines. This took the form of spatial awareness in product design 
(Land, Meyer, & Smith, 2008) and of atomic structure (Park & Light, 2009), for 
example. For both of these studies, the troublesome characteristic was key in 
defining the concept. Table 2-6 in Chapter 2 lists other threshold concepts that 
are structural in nature and this may suggest a topic for further study.  For 
example—and closer to the research home base of library and information 
science—Blackmore describes a similar understanding, pattern perception, as a 
threshold concept for information literacy: “This focus on interconnections 
better enables students to position academic, scholarly information within the 
wider information environment and develops a necessary, underlying 
Acquiring Search Expertise Virginia Tucker PhD Thesis 
236  Chapter 5: Discussion & Conclusions 
cognisance of the ways that various information sources are structured” (2010, 
p.4).  
Threshold concept: Information vocabularies 
Information vocabularies as a threshold concept for developing search 
expertise is a fluency in search activities related to language, including natural 
language, controlled vocabulary (descriptors, subject codes), as well as finesse 
using proximity operators, truncation, and other language-based tools. Raul 
referred to this as being adept and comfortable with “working with language” 
and the “language of research” [ID17HE]. Fully grasping information 
vocabularies also means that the searcher is able to apply these understandings 
to the search experience in order to produce superior results. This concept was 
found to be independent of facility with the language of the search interface or 
the content of the databases being searched. The clearest evidence of this was 
with the two participants for whom English is a second language; both were 
exceedingly facile with language-based tools. 
The information vocabularies threshold concept has the following 
characteristics: 
Troublesome. The HE participants who teach online searching identified 
learning about synonyms as particularly troublesome for their students.   
Learning how to use synonyms, that was a real ah-ha moment for me in 
dealing with students. I thought they would automatically know that they 
should be searching on synonyms. Well, guess what, they don't. [Brenda 
ID04HE] 
This characteristic was also present in the coding clusters for word-term fluency 
and truncation that depended on fluency with language-based tools. Data coded to 
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these clusters were more often from actions during the search tasks than from the 
interviews. 
Understanding about controlled vocabulary was illustrative of both the 
transformative and integrative characteristics of information vocabularies. Harriet 
described this as a “jumping off point” in her learning experiences: 
I would just do keyword searching always until I had that exposure to the 
concept of controlled vocabulary and subject headings. So I think that was 
probably the first jumping off point for me to realize that there was a more 
structured way to search. [Harriet ID10 NS] 
The mindset Harriet described prior to learning about controlled vocabulary is 
an example of a ‘stuck’ place (Kiley & Wisker, 2009) or an obstacle to more 
expertlike ways of searching—in this case, ways that are language-based. 
Obstacles such as these have been described as “leaving students in a world of 
possible impediments to searching, without an understanding of ways to 
improve the process” (Edwards & Bruce, 2006, p. 352). 
Being able to maneuver words and proximity operators in order to achieve 
precise search results was coded under proximity relationships within the 
information vocabularies theme. Raul described this as “hooking the bait” and also 
emphasized the importance of understanding the weighting of subject indexing 
terms such as descriptors. 
Hsieh-Yee’s research (1990), building upon Bates’s search tactics studies 
found that novices were less likely than experienced searchers to use combinations 
of terms and to make use of controlled vocabulary terms. Searchers who teach 
online searching, like Raul, made similar observations: 
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They're not aware that when you search a phrase you can manipulate where 
you want the terms to be, you want this one to be 5 words in front of this one 
or 5 words after it, do you want it to be a major descriptor or not. You are 
hooking the bait on to your fishing reel there and that bait is Boolean logic 
and proximity operators, and once you get those adjusted just right you'll 
get the right results. [Raul ID17HE] 
 
Threshold Concept: Concept fusion  
The fourth threshold concept was concept fusion, the ability of the 
searcher to integrate the other three threshold concepts and apply them as if an 
extension of self. The integrative characteristic of a threshold concept and how 
the learner grasps the interconnectedness of concepts (Meyer & Land, 2006) 
was the most critical characteristic in identifying concept fusion. Integration, the 
fusing of concepts, was characterized as a holistic information experience in 
statements by both student and expert participants as a “magical thing” (Vadia 
ID11NS), “almost organic” (Fran ID09NS), or having “synergy” (Debbie 
ID16HE).  Other researchers have described “compounded concepts” 
(Flanagan, Taylor, & Meyer, 2010) and a “web of threshold concepts” (Davies 
& Mangan, 2005, p. 8). 
Further, this concept had three defining properties of its own. These 
properties were the searcher’s abilities to excel at the following: 
• Visioning property: Envision and anticipate the next possible moves and 
results in a search; 
• Dancing property: being  light on one’s “search feet,” ready to move in 
any direction; 
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• Profound ontological shift: Deeply identify with the ontological concept 
of “search professional”—not just as “I search.”     
Each of these properties is described in more detail below. I then argue that 
concept fusion is one defining property of search expertise itself.  
Visioning  
A good hockey player plays where the puck is. A great hockey player plays 
where the puck is going to be.       —Wayne Gretzky 11 
 
 
The visioning property (code cluster D3) had originally been coded as an 
analysis tool (category E) but, through continued comparison with other tool-
based practices in category E, it emerged as being more similar to the data that 
ultimately evolved into the conceptual themes. This ability was reported as 
occurring in advance of a search: 
I have clients or I work with teams, where I'm the search expert, and the 
other people on the team might be a business strategist or a food product 
development person. So at this point I'm expected to know the places to go 
to find the answer or to anticipate how they might want to frame their 
question. [Debbie ID16HE] 
 
Think about what kind of information you are going to find in those fields.  
[Harriet ID10 NS] 
It also occurred during a search and was evident in narratives during the search 
tasks: 
…thinking about what’s possible… almost finding a sense of the 
answer [Debbie ID16HE] 
                                                 
 
11 (as cited in St. Peter, 2010, p. 592). 
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… run scenarios in my head … I'm working on the problem even--even when 
I'm not looking at the problem. [Fran ID09 NS] 
Vadia was perhaps the most articulate at describing the visioning ability as a 
kind of “weird dual process”: 
I think it's kind of like the more expert searcher looks up and sees how deep 
the hole is like, hmm, maybe I can try digging somewhere else and then just 
come back to this one later if I can't find anything there. Yeah. It's actually a 
weird but instinct kind of thing. It's like developing patterns in your brain 
for what you've seen in the past and applying it to what you see now, but 
also being aware that anything you try could work so you've got to try 
anything. Yeah. Definitely willingness to step out of your paradigm but also 
be aware of the pattern. Sort of this weird dual process, I guess. [Vadia 
ID11 NS] 
I believe the visioning practice to be a noteworthy finding from the research and 
unique as far as I have been able to determine. It is differentiated from 
predictive searching (Bergson-Michelson, 2010), an important skill to have 
when searching of web-based sources.12 This includes, for example, parsing the 
webpage URL to decipher its source (e.g., .gov):  
A teaching methodology that emphasizes prediction can give 
students the tools to home in on the most promising results, choose 
whom they want to believe by anticipating sources’ bias, and 
understand how their own response to search results helps shape 
what others experience on the Web. (Bergson-Michelson, 2010, p. 9) 
                                                 
 
12 I followed up with Bergson-Michelson by phone to understand more fully her reference here 
and to discuss my finding when it was in the early stages (N. Bergson-Michelson, personal 
communication, 18 February 2011). This helped to clarify the finding and its parameters. 
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A closer parallel to this study’s visioning finding may be within De 
Groot’s research on chess masters, discussed in Chapter 2 (as cited in Perrone, 
2004) and his finding that expert chess players did not think further ahead than 
lesser players, considered fewer moves but only good moves (p. 2). De Groot’s 
finding further points to an aspect of selectivity in anticipating and deciding on 
next actions. Further study is suggested to explore and better understand this 
visioning phenomenon.  
Dancing 
This characteristic was evident early on and was described by Raul as “being 
able to handle a moving target, changing directions” [Raul ID17HE] and by 
Stacy as “being able to modify in real time” [Stacy ID14HE]. She struggled to 
come up a description of this, beginning with a musical analogy, then realizing 
that golf was a better fit, drawing from her own experience.   
I think that’s when you become expert in anything you get to the point where 
if you’re playing music, you aren’t looking at the music, it just comes to you. 
I’m not a musician, so it’s not the best analogy. But it gets to the point 
where you don’t have to think of the mechanics anymore. I play golf now, so 
I guess that’s a good analogy. When you play golf you have to be conscious 
and think about where your arms are at the top of the swing and the angle 
of your spine and all these other details. But when you are swinging a golf 
club you can’t actually think of all that stuff in the time that you are actually 
swinging. If you practice enough it becomes automatic. That is true for 
searching too. It eventually got to the point where I was good enough at 
understanding the structure of the databases enough that, and the whole 
concept of “if you are looking for something they might be close to each 
other.” So I understood the fundamentals, so I could focus on modifying my 
search in real time to get closer to the thing that you want. [Stacy ID14HE] 
In LIS research, Bates’s monitoring category includes a tactic of tracking search 
trails taken or not taken (1979) but this is in the context of recording actions and  
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therefore different from this real-time readiness to change directions and modify 
strategies. This ability is found in professional literature in the form of advice to 
be followed: “Stay open and aware and flexible while you search” (Quint, 2001, 
p. 23). Most on point is Berliner’s description of “automaticity”: “Experts 
develop automaticity in their behavior to allow conscious processing of ongoing 
information” (1994, p. 4).  
Profound Ontological Shift 
Ontological shift is part of the transformative character of threshold 
concepts: “the shift in perspective may lead to a transformation of personal 
identity” (Meyer & Land, 2003, p. 5). In the case of concept fusion, profound 
ontological shift was present. The identity motifs that emerged had been coded 
under Broad View (Category A) and also under Traits (the TQ theme); this 
underscores how this phenomenon permeated both the learning experience and 
the broad ontological experience.  
 It is fitting to revisit Cousin’s incisive statement regarding the identity 
shift that accompanies the understanding of a threshold concept: “Grasping a 
threshold concept always involves an ontological as well as a conceptual shift. 
Reduced to its essential, this simply means that we are what we know” (2008a, 
p. 202). Her illustration was that, “If I learn French, this does not simply 
involve an acquired skill set. My new knowledge becomes assimilated into my 
biography and thus my sense of self. I become a French speaker” (p. 202). 
Applied to the search experience, this means that a learner who grasps a 
threshold concept for searching makes an ontological shift from “I search” to “I 
am a searcher.”  
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I was what I would describe as a heavy duty literature searcher. [Kathryn 
ID05HE] 
 
I would say my searching experience was pretty novice until I got into this 
program and now I feel like it’s obvious that I need to be an information 
professional. [Frederick ID02 NS] 
 
I began to be invited to be a speaker at those conferences then I began to 
realize that if I talk about this then I must be considered an expert. [Carla 
ID15HE] 
In concept fusion, the searcher grasps the three threshold concepts of 
information environment, information structures, and information 
vocabularies—and the properties of visioning, dancing, and profound 
ontological shift are also present.  
Visualizing the Threshold Concepts 
The four threshold concepts discussed above are visualized in the figure below.  
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Figure 5-2. Threshold concepts in search expertise (Tucker, 2012). 
 
The three concepts of information environment, information structures, and 
information vocabularies are given equal footing in the circle; the integration of 
these three, concept fusion, is represented in the center as it requires the 
understanding of the other three and also has its own defining characteristics: 
visioning property, dancing property, and profound ontological shift.  
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Praxes and Traits 
In addressing the research question 
‘What can be learned about becoming a search expert from the 
learning experiences of proficient novice searchers and highly 
experienced searchers?’ 
attributes of expert searchers emerged from the study which were not shaped by 
conceptual knowledge; as such, these were not candidates for consideration as 
threshold concepts. These were the themes of praxes and traits, discussed next.  
Praxes were approaches, tactics, and features used; they were centered 
on skills, tools, and strategies customarily employed or applied as part of the 
search process.  Much of the current instruction in online searching focuses on 
these more concrete aspects of searching (DiMattia, 2007; Tenopir, 2005a). 
Traits that emerged from the research supported existing research about the 
attitudes, qualities, and characteristics of expert searchers (Fidel, 1983; 
Bellardo, 1985; Hsieh-Yee, 1990). Looking in more detail at the findings: 
• Praxes included approaches, strategies, tactics, and tools used. Praxes 
were not concept-based but centered on skills, tools, and strategies 
customarily employed or applied as part of the search process. Practices 
were collaboration, reference interview, planning ahead; strategies were 
pearl growing, lawn mowing, iteration; tactics were analyzing, 
evaluating, prioritizing, efficiencies, simplifying, and considering cost.  
• Traits of expert searchers, including qualities, characteristics, and 
attitudes. As with the praxes finding, the traits were not related to 
concepts. These were adventuring, exploring, enjoying the hunt, 
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perseverance, confidence, extreme curiosity, open-mindedness, patience 
and knowing when to stop. 
A factor in the discussion of praxes and traits of the participants is that, 
although the study did not set out to compare the subjects in the two groups 
(novice-student, NS, and highly experienced, HE), one phenomenon observed 
in the novices was their excitement and articulation of their experiences related 
to turning information into knowledge (Buckland, 1991). This has been noted as 
worthy of further exploration; this study’s research design was not devised to 
gather data on this and the incidental data were only suggestive of this as an 
idea for future study. In addition, the novices were pre-selected for having 
demonstrated exceptional ability and this may have predisposed them to being 
more self-aware and enthusiastic about searching. These are unknowns and may 
merit further investigation.  
As noted, the praxis theme was not directly on-point to the research 
objectives, and yet significant categories emerged related to searcher praxes. 
Strategy styles that the participants reported having learned involved conceptual 
knowledge but were not threshold concepts; they were counterintuitive initially 
or somewhat troublesome but not in a significant way and, most importantly, 
they did not manifest transformative characteristics. For example, learning to 
apply pearl-growing to a search was described as “counterintuitive” by Fran; for 
her, the lawn-mowing style was more intuitive: 
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One of the things that I've learned in doing other searches for the class that 
I mentioned and on the job is being specific as possible generally makes my 
searches more effective. That seems counterintuitive at first. I always 
thought that you'd want as many results as you could and it would be easier 
to narrow them down from there. But that's not always the case. And I think 
being more specific can lead you to shorter, more effective searches. [Fran 
ID09 NS] 
This experience showed that she learned an alternative search style but not a 
conceptually different way to approach a search that had the characteristics of 
transforming her perception in a fundamental way; it did not represent evidence 
of a threshold concept.  
These findings represented results that confirm existing research in the 
areas of search behaviors, such as Bates’s search tactics (1987; 1992) and 
Fidel’s operationalist model (1984), with data for today’s information 
environment and searcher. Operationalist abilities may be thought of as the 
professional searcher’s palette, a collection of tools, primarily skills- and 
practice-based, that are utilized in concert, but which are not fundamentally 
conceptual knowledge. These may be practiced or applied before, during, or 
after a search.  
Similar to the findings on praxes, the data that emerged related to traits 
was largely confirmative of existing research on searcher characteristics, 
qualities, and attitudes. The traits of extreme perseverance, adventuring/ 
exploring, and enjoying the hunt were the most prominent. Another 
characteristic that was noteworthy was knowing when to stop—in other words, 
participants believed that knowing when to call a search ‘done’ was an 
important ability. This seemed to balance the attribute of perseverance, which 
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was the second most frequently referenced data related to traits (second to 
adventuring/exploring).  
Unified Model of Research in Search Expertise 
This research adds to the body of existing research that has provided or 
informed theoretical models of search expertise. The preliminary concept for a 
Model of Search Expertise Research, presented in the Summary section of 
Chapter 2, provided a starting point. With the findings from this study, this 
model can be expanded and the area specific to high achieving and expert 
searchers filled in more completely. See Figure 5-3 below. 
Figure 5-3. Unified Model of Research Relevant to Search Expertise (Tucker, 2012). 
 
In the preliminary model (Figure 2-8 in Chapter 2), the Dreyfus novice-expert 
model and Fidel operationalist-conceptualist construct were positioned in 
parallel, depicting a continuum of searching skills from operational to 
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conceptual (Fidel). Conceptualist actions were represented as increasing in 
importance whereas operationalist factors—search tools and the like—lessen in 
impact, both on search outcome and in characterizing the expert searcher; this 
also held true for the continuum of generic knowledge (GK) and subject matter 
knowledge (SK) (MLA et al.).  The proficient-to-expert area from the Dreyfus 
scale was aligned with the area beyond the Net Lenses Category 4 searcher and, 
previous to this study, was not well-defined. The possibility that threshold 
concepts might exist in this area had been put forth and also if a Category 5 
searcher might exist. The threshold concepts identified in the research have now 
been added to define this area and to render this more fully developed model of 
research relevant to search expertise (Figure 5-3).  
Extending the Net Lenses Model 
 I also explored how this study could add to our understanding of the 
“beyond Category 4” searcher experience and extend the Net Lenses model. 
This questioning grew out of Edwards’s own speculation in her discussion of 
categories that may exist “above or below those already identified,” specifically 
that “There may also be an aspect of the searching experience, not displayed by 
the university students, that experts in information searching, such as 
information brokers or information science workers/librarians with years of 
searching experience would display” (2006a, p. 192). I have explored this in 
Table 5-1 below. The qualifying criterion was whether or not this study’s 
findings had produced “triggers for change” (Edwards, 2006a, p. 137-138)—
which refer to factors that identify variation—in the searcher’s experience of the 
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information environment to suggest a “category above,” i.e., attributes 
suggesting a Category 5.  
In the table below, the first two columns are taken from Table 2-4 in 
Chapter 2, ‘Net Lenses Searcher Category 4 and Professional Searcher 
Literature Summary,’ which was structured according to the characterization 
elements of the Net Lenses model. This table summarizes the Category 4 search 
experience for these same elements: Awareness Structures, Approach to 
Learning, and Response to Obstacles. The attributes from this study that 
indicated a search experience more expertlike than the Category 4 experience 
are presented in the third column and corresponding themes and categories are 
listed in the last column.  
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Table 5-1. Net Lenses Category 4 and Attributes Suggestive of a Category 5 (Edwards, 
2006a; Tucker, 2012). 
Searcher’s 
Experience 
from Net Lenses 
Model 
Net Lenses  
Category 4 
Attributes Suggestive of a 
Category 5 Search Experience 
From This Study 
Themes & Categories 
From this Study  
characterization “panning for gold” “knowing where the gold is 
buried” 13 
 
    Awareness structures (searcher’s focus) 
information 
environment 
strong awareness profound awareness, extending 
to understanding of content 
provider practices 
information environment as 
threshold concept 
 
tool structures strong awareness & 
use of structure of tool 
 
understands how tool works 
(e.g., relevance ranking 
algorithms); may customize tools 
 tool structures are within 
information structures as threshold 
concept ; category C (combining 
tools) 
information 
quality 
strong awareness; 
interested in primary, 
rather than secondary, 
sources 
 
awareness extends to 
connections & nuanced 
differences among sources; 
knows how content creators 
have affected information quality  
information quality is within 
information environment as 
threshold concept 
 
    Approach to Learning 
confidence with 
IT generally 
high; aware of 
possible mistakes, 
more likely to self-
correct, ask for help 
high; may troubleshoot to 
determine cause of problems 
with search 
categories: D (analyzing, evaluating, 
C (visioning, anticipating) 
use of search 
planning 
planning is evident; 
may be written down 
before searching; 
often analyzes term 
and synonyms before 
searching 
planning is extensive; may look 
up terms pre-search, use 
thesauri and codes; consult with 
other professionals; collaborate 
and share strategies 
categories: D (planning ahead), E 
(unpacking topic), C (visioning, 
anticipating) 
use of reflective 
process 
qualitatively better 
reflection is evident; 
more likely to stop a 
search, reflect on 
improvement, and 
re-attempt 
reflective processes are evident 
during and after search; may 
occur concurrent with search in 
‘real time’ (dancing) 
category: C (reflection) 
(continued from previous page) 
                                                 
 
13 “I'm expected to know the places to go to find the answer or to anticipate how they might 
want to frame their question” [Debbie ID16HE]. 
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Searcher’s 
Experience 
from Net Lenses 
Model 
Net Lenses  
Category 4 
Attributes Suggestive of a 
Category 5 Search Experience 
From This Study 
Themes & Categories 
From this Study  
    Response to Obstacles 
persistence level very high persistence 
 
extreme persistence; knows 
when to stop 
category: D (persistence; knowing 
when to stop) 
assumptions 
about obstacles 
looks to self for cause 
of failed search, 
analyzes, and 
re-attempts  
re-attempts and considers 
unconventional solutions; 
assumes solution exists; has 
confidence in finding solution  
categories: D (adventuring/ 
exploring;  curiosity is extreme; 
analyzing/evaluating) 
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Framing an Integrated Model of Search Expertise 
I propose a model of search expertise with the four threshold concepts 
described above at its core that also integrates the traits and praxes elicited from 
this study, attributes which are likewise long recognized in LIS research as 
present in professional searchers (Figure 5-4).  
Figure 5-4. Tucker Model of Search Expertise (2012). 
 
 
At the center is concept fusion, the compounded threshold concept that 
integrates the three threshold concepts of information environment, information 
structures, and information vocabularies. Surrounding this are the traits, praxes, 
strategies, attitudes, and the like, that LIS research literature has shown to be 
present in the most skilled professional searchers. The latter are to be 
Acquiring Search Expertise Virginia Tucker PhD Thesis 
254  Chapter 5: Discussion & Conclusions 
differentiated from threshold concepts, as discussed above, although qualities 
such as perseverance and willingness to experiment can make the understanding 
of a threshold concept more likely. 
Evaluating the Model 
In evaluating the model I considered the factors of credibility, 
originality, resonance, and usefulness, considered essential for grounded theory 
(Charmaz, 2006, p. 181-183).  Credibility is rooted first in the robustness 
accorded by grounded theory methods. The model arose, literally, from the data 
collected from interviews and search activities conducted with professional 
searchers with an average of 32.7 years of searching experience and with able 
novices who had demonstrated expertlike search behaviors in graduate-level 
coursework. Credibility was also achieved through a range of observations of 
actual search tasks and candid commentary from participants who provided in-
depth descriptions of their learning experiences; it was further assured through 
thorough and systematic comparisons between data and the categories 
suggested by the data until theoretical saturation or “sufficiency” (Dey, 1999) 
was achieved. Charmaz referred to the importance of developing a set of 
relevant categories that accurately explain the data and making “explicit 
comparisons, data to data, category to category, concept to concept” (2003, p. 
323-324). Jones and Alony described credibility and validity as arising “when 
no new concepts emerge” (2011, p. 105). Chapter 3, Research Design, describes 
the process of comparison and the saturation when no new concepts emerged.  
Originality was achieved in that no other study has explored threshold 
concepts for search expertise. The criterion of originality was assessed by first 
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situating the study in the context of existing knowledge about search expertise, 
the research literature reviewed in Chapter 2. The findings related to praxes and 
traits build on existing models for search behaviors and information experiences 
and demonstrate how the theory that emerged from the analysis was able to 
“challenge, extend, or refine current ideas, concepts, and practices” (Charmaz, 
2006, p. 182).  
The model has resonance because it contributes insights into the 
learning experiences involved as search expertise is acquired. Resonance was 
found in how the resultant categories and themes were true to “portray[ing] the 
fullness of the studied experience” (Charmaz, 2006, p. 182). In making 
connections between the concepts involved and discovering which of these have 
the characteristics of threshold concepts, the model provides a basis for further 
study and also guidance for developing learning environments to engender the 
development of expertlike searching.  
Finally, the proposed model is highly useful because it provides a 
construct to use in course design, with specific concepts identified to apply in 
guiding curriculum and learning objectives. Usefulness was also evaluated in 
the efficacy of the new theory for its primary audiences. One of the study’s 
research objectives was to explore how novice searchers, intent on becoming 
experts, can learn to search in more expertlike ways. Thus, a key audience is 
educators who teach searching, particularly in programs for students preparing 
for careers in information science that demand expertlike search abilities. It is 
hoped that the study’s usefulness and influence will extend beyond this realm as 
well. In Charmaz’s words, “When born from reasoned reflections and principled 
convictions, a grounded theory that conceptualizes and conveys what is 
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meaningful about a substantive area can make a valuable contribution.  Add 
aesthetic merit and analytic impact, and then its influence may spread to larger 
audiences” (2006, p. 183). 
 
Questions Raised 
 This ends the discussion but also leads to specific questions for making 
best use of the new theory and model of search expertise. What exactly does 
this model suggest as to ways to improve curriculum in advanced searching, 
particularly for students intent on becoming information professionals? For 
what other purposes may these findings be used? What further research studies 
are suggested? These are important, concrete, and practical questions, and lead 
to the next chapter to address implications of this study. 
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6) Chapter 6: Summary, 
Implications, & Future Directions 
 
Odd how the creative power at once brings the whole universe to order. 
—Virginia Woolf 14 
 
Introduction 
This chapter begins by revisiting the study’s research objectives, 
addressing how these have been fulfilled, and recapping the key research 
findings; it continues with a presentation of the study’s contributions and 
implications. In the last section, future research directions that are suggested by 
the research findings are presented. The study explored the learning-to-search 
experiences of proficient novice and highly experienced professional searchers 
in order to better understand how search expertise is acquired. The findings 
from the research have added to our knowledge of information experiences 
related to searching, essential concepts for developing search expertise, and the 
praxes and traits of search experts.  
Research Objectives Fulfilled 
The research question was: ‘What can be learned about becoming a 
search expert from the learning experiences of proficient novice searchers and 
highly experienced searchers?’  
The research had the following objectives:  
                                                 
 
14 (Woolf & Woolf, 1953, p. 213). 
Acquiring Search Expertise Virginia Tucker PhD Thesis 
258 Chapter 6: Summary, Implications, Future Directions 
1. to explore the existence of threshold concepts in search expertise; 
2. to improve our understanding of how search expertise is acquired and 
how novice searchers, intent on becoming experts, can learn to search in 
more expertlike ways.  
To answer the research question, the study examined the learning experiences of 
eleven professional searchers over the course of their careers, averaging 32.7 
years, and nine highly capable novice-student searchers. The research revealed 
conceptual understandings critical to developing search expertise and argued 
that four of these are threshold concepts. The research also identified attributes 
of expert searchers, including praxes, traits, qualities, and attitudes.  
The first objective was met. Four concepts were identified that have the 
characteristics of threshold concepts, being transformative, troublesome, 
irreversible, integrative, and bounded. These concepts were designated: 
information environment, information structures, information vocabularies, and 
concept fusion.  
Information environment as a threshold concept for acquiring search 
expertise is a profound discernment of the total information environment and 
the ability to apply this understanding to the search experience. For example, 
the processes in the creation of a data source—such as the practices of a 
publisher,will  aggregator, content creator, or tagger—are known, understood, 
and accommodated in search decision-making. Information structures as a 
threshold concept for developing search expertise means that ideas such as 
information source content and document structures, index structures, and 
retrieval algorithms are profoundly understood and that the searcher is able to 
apply these understandings to the search experience. Information vocabularies 
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as a threshold concept for search expertise is a fluency in search activities 
related to language, including natural language, controlled vocabulary, and 
finesse using proximity, truncation, and other language-based tools. 
Concept fusion is the ability to fuse or integrate the other three threshold 
concepts and is further defined by these three properties: visioning (able to 
envision and anticipate the next possible moves and results in a search); light on 
one’s ‘search feet’ (dancing, ready to improvise and move in any direction); 
profound ontological shift (deeply identify with the ontological notion of 
“search professional”—not just as “I search”).      
In fulfilling the second research objective—to improve our 
understanding of how search expertise is acquired—the research advocated a 
model of search expertise grounded in these four threshold concepts which 
incorporated the praxes and traits that characterize an expert searcher. The most 
common praxes were using search styles (such as pearl growing and lawn 
mowing), analyzing and evaluating, iterating, and efficiency. The most 
prominent traits were extreme perseverance, adventuring/ exploring, enjoying 
the hunt, and the ability to know when to stop during a search.   
The latter part of the second research objective—to understand how 
novice searchers can learn to search in more expertlike ways —led to 
implications of the study findings for LIS education in online searching. These 
implications are discussed next in this chapter.  Specifically, additional 
questions were raised in the discussion of the research results: For what 
purposes may these findings be used? How may this model of search expertise 
suggest ways to improve curriculum in advanced search for students intent on 
becoming search professionals?   
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Implications & Contributions 
The findings of this study have implications for LIS education in online 
searching, existing models of search experience and expertise, and for threshold 
concept theory and methodologies for eliciting evidence of threshold concepts. 
The study contributes to the growing body of work in multiple disciplines that 
are using threshold concept theory.  
Implications for LIS education  
Two important points must first be made with regard to using threshold 
concepts to help guide course design that is aimed at helping to develop 
expertise, whether it be in searching or in any subject area. First, not everyone 
will develop expertise; research is clear on this point (Berliner, 1994; Ericsson, 
2000). Expertise is achieved by very few and is not the product of many years 
of experience (Gladwell, 2008). Second, research into threshold concepts 
suggests that they should be incorporated explicitly in instruction (Meyer & 
Land, 2005; 2006; 2010; Perkins, 2006; Cousin, 2008a).  So, although not 
everyone will develop expertise, designing curriculum for learning experiences 
in a trajectory toward expertise may help move all students beyond skills and to 
a deeper concept-based understanding of the rich intellectual work that 
constitutes searching.   
Research relevant to curriculum design in LIS comes from threshold 
concept theorists and from models of professional development. The 
considerations recommended by Land et al. (2006), summarized in Table 2-7 in 
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Chapter 2, are the foremost guidelines for designing (or redesigning) courses 
based on threshold concepts. In addition, input from both faculty experts and 
students is necessary when developing course curriculum (Cousin, 2008a; 
Blackie, Case, & Jawitz, 2010). For assessing effectiveness, case studies have 
provided examples and methodologies to trial and evaluate redesigned courses. 
For example, Akerlind et al. researched how best to teach threshold concepts in 
physics and law (Akerlind, McKenzie, & Lupton, 2011). Their approach looked 
not only at student learning outcomes but also at the impact on the thinking and 
practice of the participant teachers (Akerlind, 2012). The decoding-the-
disciplines model also provides step-by-step guidance for course design that 
may be applied (Pace & Middendorf, 2004: Díaz & Pace, 2012). 
Models of stages in professional development are appropriate for 
informing MLIS professional instruction as well (Dall’Alba & Sandberg, 2006). 
Dall’Alba and Sandberg’s two-dimensional model is built on a horizontal 
dimension for skill progression and a vertical dimension for variation in how 
understanding is embodied in practice. In addition, reflection as a learning 
practice (Schön, 1983; 1987; Hughes, 2008) has been shown to be effective in 
studies that implemented course redesign based on threshold concepts, e.g., 
“curriculum designed around threshold concepts should actively recognize and 
support attitudinal changes and emotional challenges that could accompany 
transformational learning … students could be asked to write occasional self-
reflections and receive feedback on these documents from instructors” 
(Loertscher, 2011, p. 56).  
This study also adds to the sparse and very recent research in areas 
related to LIS education that have applied threshold concept theory. The most 
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relevant studies are in information literacy instruction (Blackmore, 2010; 
Townsend & Brunetti, 2009; Townsend et al., 2011). Blackmore explored the 
troublesome aspects of concepts critical to information literacy and determined 
both that contextual awareness was a threshold concept and that the teaching of 
specific skills should be de-emphasized in favor of “increasing student 
understanding of how they are already engaging with information and how they 
need to build on that to succeed in an academic context” (2010, p. 9). Her 
finding is relevant to this study’s finding of information environments as a 
threshold concept as it relates to the searcher’s awareness of the larger context 
of information. Carrying this forward into course design, Blackmore advocated 
shifting the “focus from ‘teaching the use of’ to ‘promoting understanding of’ 
information products [which] may at first seem very subtle, but can potentially 
lead to a major shift in developmental direction” (p. 9).  
Contribution to Models of Search Experience 
This research extended the Net Lenses model (Edwards, 2006a) by 
providing evidence of a fifth category of searcher experience. Attributes of this 
Category 5 searcher experience were viewed according to the three areas of the 
Net Lenses model: the searcher’s awareness structures (searcher’s focus), 
approach to learning, and response to obstacles—and in how Category 4, 
“panning for gold,” was differentiated from the proposed Category 5, “knowing 
where the gold is buried.” The characteristics of this fifth category, described in 
Chapter 5 (Table 5-1), are summarized below. 
• Awareness structures (searcher’s focus) 
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 Information environment: profound awareness, extending to 
understanding of content provider practices [information environment as 
threshold concept] 
 Tool structures: understands how tool works (e.g., ranking algorithms); 
may customize tools [tool structures are within information structures as 
threshold concept ; category C (combining tools)] 
 Information quality: awareness extends to connections & nuanced 
differences among sources; knows how content creators have affected 
information quality [information quality is within information 
environment as threshold concept] 
• Approach to learning 
 confidence with IT generally: high; may troubleshoot to determine cause 
of problems with search [categories: D(analyzing, evaluating, 
C(visioning, anticipating) ] 
 use of search planning: planning is extensive; may look up terms pre-
search, use thesauri and codes; consult with other professionals; 
collaborate and share strategies [categories: D(planning ahead), 
E(unpacking topic), C(visioning, anticipating) ] 
 use of reflective process: reflective processes are evident during and 
after search; may occur concurrent with search in ‘real time’ (dancing) 
[category: C(reflection)] 
• Response to obstacles 
 persistence level: extreme; also knows when to stop [category: D 
(persistence; knowing when to stop) ] 
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 assumptions about obstacles: re-attempts and considers unconventional 
solutions; assumes solution exists; has confidence in finding solution 
[categories: D (adventuring/ exploring; curiosity is extreme; analyzing/ 
evaluating)] 
In viewing the findings through the lens of threshold concept theory, this 
research also extended the work of Bhavnani and Bates (2002) who examined 
search strategies known by expert searchers and, specifically, why this 
knowledge is difficult for novice searchers to acquire. The framework of 
threshold concepts provided a way to focus on the troublesomeness of expert 
search knowledge and thus this study has added to our understanding of the 
areas of difficulty for proficient novices who are intent on searching in more 
expertlike ways. In addition, Bhavnani and Bates had explored the factual and 
procedural knowledge components of the strategies used by expert searchers 
and this study has provided  insight into the conceptual knowledge through the 
identification of threshold concepts in search expertise. 
Finally, this study argued for two models: (1) a unified model of 
research relevant to search expertise; and (2) a theoretical model of search 
expertise itself.  
(1) The study placed fundamental LIS models of search experience, most 
notably the conceptualist-operationalist continuum (Fidel, 1984), search 
tactics (Bates, 1987; 1992), and MLA (2005), in the context of novice-
expert literature and threshold concept theory. Both of these were shown 
to be highly relevant to a broader perspective for studying search 
expertise and to our understanding of the experiences that are critical to 
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learning to search in more expertlike ways. The study put forth a unified 
model of the research literature relevant to search expertise (Figure 5-3). 
(2) Grounded theory from this study was presented as an integrated model 
of search expertise itself, rooted in the four threshold concepts that were 
identified and the essential praxes and traits found to be present in 
search experts (Figure 5-4). The study’s model was evaluated and 
satisfied the criteria for grounded theory research of credibility, 
originality, resonance, and usefulness (Charmaz, 2006).  
Contributions to Threshold Concept Theory 
In exploring threshold concepts in search expertise, this study 
contributed to the theoretical framework of threshold concepts in three ways: 
first, in furthering our understanding of the characteristics of threshold 
concepts; second, in identifying specific threshold concepts that have properties 
in common with those in other disciplines or subject areas; and, third, in using 
threshold concept theory to study the liminal space between novice and expert.  
Troublesomeness as a characteristic of threshold concepts was critical in 
identifying information structures as a threshold concept in this study. 
Information structures also contributed to the existing research that established 
structure-driven knowledge as likely to be critical in liminal learning 
experiences (Park & Light, 2009; Land, Meyer, & Smith, 2008). Pattern 
perception in database structures was a similar finding in information literacy 
studies (Blackmore, 2010). This suggests that grasping structural concepts is 
troublesome, regardless the type of structure.  
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The integrative characteristic was critical in identifying the fourth 
threshold concept of concept fusion, which was a defining property of search 
expertise. The finding of concept fusion extended existing research in 
compounded threshold concepts in which the likelihood of a “common liminal 
space” was explored that linked “superficially disparate portals” (Flanagan, 
Taylor, & Meyer, 2010, p. 228). In this study, grasping and being able to 
integrate (fuse) the three threshold concepts of information structures, 
information environment, and information vocabularies was the first evidence 
of a fourth threshold concept, concept fusion. As such, the first three threshold 
concepts were not disparate learning portals in the experiences that led to search 
expertise and the finding supported the construct of a shared or compounded 
liminality.  
Another contribution to theory was in enlisting the threshold concept 
theoretical construct to study novice-expert experiences. Combining the two 
frameworks of novice-expert research and threshold concepts to study the 
liminality between proficient novice and expert learners was a novel and keenly 
relevant theoretical approach. It was effective in this study for exploring the 
learning portals involved in the acquisition of search expertise and could be 
applied to study novice-expert liminal spaces in other subjects or disciplines. 
Critical to the effectiveness of the approach was the research design of two 
participants groups—able novices who might be actively journeying through a 
learning portal and experienced professionals who were likely to have had 
threshold learning experiences in the past. Discovering that the threshold 
concepts manifested in data from both participant groups added weight to the 
finding that the data were evidence of liminal experiences.  
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Contribution to Methodology  
There is little precedent for grounded theory being used to elicit 
evidence of threshold concepts. Other than this research, there is one known 
study using this methodology, a doctoral thesis on liminal experiences of 
nursing students, which focused on the troublesome characteristic (Billay, 
2011). Grounded theory processes in this study allowed the data to speak for 
themselves and categories and themes to emerge without being inhibited by 
preconceptions (Charmaz, 2006). Positioning the literature review was critical 
to the credibility and resonance of the research, as was being “mindful of how 
extant ideas may be informing [the] research” (Dunne, 2011, p. 117).  The 
theory of threshold concepts was a powerful lens in the final stage of analysis to 
determine which of the codes and categories had the characteristics of 
transformative learning experiences.  
The issues of emotions involved in transformative learning experiences 
(Cousin, 2006) and the struggles for participants to articulate threshold 
experiences (Turner, 1969; Benner, 2001) were addressed by the use of semi-
structured interviews combined with active search tasks. Utilizing the search 
tasks to help the highly experienced searchers to recall their early learning 
experiences was also effective (Kvale & Brinkman, 2009).  In addition, during 
data analysis and theoretical sampling to reach saturation, the “constant 
comparative method” (Glaser & Strauss, 1967, p. 105)  allowed the teasing out 
of evidence of threshold concepts from the data.  
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Limitations of Study 
Limitations of the study described in the beginning of the thesis are 
revisited here with more specificity. Half the participants in this study were 
students enrolled in a Master’s degree program in library and information 
science in the United States and half were highly experienced search 
professionals in the U.S., with an average of 32.7 years of relevant experience. 
Therefore the findings may have limited relevance for understanding search 
behaviors of end users, those without a library or information science 
background or career goals in the information profession. The study was not 
designed to address cultural or gender issues and it was also specifically 
designed to minimize the impact of subject domain knowledge of the 
participants.  
 
Future Research Directions 
Ideas for future research directions have been put forth throughout this 
thesis and are summarized here, along with additional thoughts on research 
directions that would build on this study’s findings and implications. The 
research suggests ways to understand the information experiences of proficient 
novices as they become more expertlike in their search behaviors, as well as 
implications for those creating content, building curriculum, and designing 
search interfaces.  
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Explore threshold concepts for non-LIS searchers 
This study identified threshold concepts for the development of search 
expertise through exploration of the learning experiences of highly proficient 
searchers. This suggests a study with searchers who are not highly experienced 
professionals or high-performing graduate students in LIS. What learning 
portals are there for a college student who is not intent on becoming a search 
professional but who does want to reach a deeper understanding of the search 
environment and achieve better search results?  Would these same threshold 
concepts hold true? Would others? 
Explore threshold concepts for other areas within LIS education 
Threshold concepts represent a relatively new theoretical construct used 
to explore and identify essential concepts that work as transformative learning 
portals—it is also one which has been little used in LIS education. Online 
searching was a fertile area for exploration of threshold concepts in part because 
of its strong base of research extending back over 30 years. Online searching is 
also in a state of flux as search engines and other technologies continue to 
change and, at the same time, LIS professionals are concerned about 
competencies that will endure. Threshold concept theory provides a robust 
framework for studying conceptual knowledge that is independent of shifting 
technologies. Online searching was an ideal first area in which to study the 
existence of threshold concepts, add to our understanding of how they 
contribute to expertise, and explore implications for enhancing the development 
of professional-level searching abilities in students. Extending this construct 
may provide further insights for other areas within LIS education. 
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Design and test new advanced search course 
Redesigning and evaluating an advanced search course for MLIS 
students would be a highly useful follow up to this research. Several studies 
cited in this research would be useful in guiding this effort (Davies & Mangan, 
2005; Cousin, 2008a). The considerations outlined by Land et al. (2006) are 
specific to curriculum design based on threshold concepts (see Table 2-7).  In 
addition, the ROSS model (Partridge et al., 2008b), LIS Education 2.0 Project 
(Partridge, 2010b), and the research of Ericsson (2009), covering how to design 
learning environments to optimize the achievement of expertise, would inform 
this future study. The curriculum design would involve developing a learning 
environment that engenders a learner’s own discovery of identified threshold 
concepts.  
Quite interestingly, Ray Land’s most recent book is Digital Difference: 
Perspectives on Online Learning (Land & Bayne, 2011). Many LIS programs 
are offering online learning courses and some, such as San Jose State 
University, are offering entire programs online (ALISE, 2010). This is a rich 
area for exploration. 
Study lifelong learning patterns of search professionals 
The study’s data related to lifelong learning and transference of learning 
(code cluster A6) were suggestive of further study of continuing education for 
search professionals. These more nebulous themes emerged in a peripheral way 
to this study and they would be of interest for further exploration, not only 
specific to LIS professionals, but from the perspective of transformative 
learning theory because it is specifically attuned to adult learning (Mezirow, 
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2003). With its common roots in liminal experiences with threshold concept 
theory, Mezirow’s theory appears to have potential for building on what was 
learned from this research. Methodology that might be used is template analysis 
(King, 1998), creating a template based on the themes and codes that emerged 
from this study.  
Explore implications for search interface design 
The pendulum for search interface design seems to have reached an apex 
of the “dumbed down” interface and there is evidence that search engines are 
now incorporating more advanced search features into the basic search mode 
(Morville, 2010). The Exalead search engine is one example where in-context 
help leads the searcher directly into advanced features for a search experience 
with more finely-tuned control over the results.  Researchers at Google are 
studying searcher behaviors when search becomes difficult (Aula, Khan, & 
Guan, 2010), another indication that search engine interface designers are 
exploring new ideas.  
A decade ago, usability guru Jakob Nielsen criticized the interface 
design developments that were focused “purely at casual users. In-depth content 
and advanced information should be added to sites to provide the depth 
expected by experts” (2000, p. 1). He wrote that more and more users were 
becoming expertlike in their search behaviors, stating that we “must study users 
over time as they develop expertise in using the site or service.” Writing ten 
years later, he pronounced with apparent relief that “the balance between novice 
and expert users tilts in the direction of the experts” (2010, p. 1). 
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An understanding of threshold concepts in searching could provide 
direction to the development of new kinds of interfaces for more expertlike 
searching. 
 
In Closing 
I believe this study has contributed to our knowledge of the experience 
of becoming an expert searcher. I also believe that the participants in the study 
should have the final words—they spoke of the magic of search expertise but 
also provided their insights, candor, and time to elucidate what it is about that 
others can learn in order to see what is behind the magician’s curtain. They 
described the searcher-dancer who is light on her feet and ready to move in any 
direction. They made it possible to generate ideas for ways others can join more 
fully in the dance.  
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Appendix A. Data Collection Instruments  
 
A.1. Researcher Checklist 
Materials to have: 
1. Novices - Information & Consent Form 
2. Novices - Pre-interview email 
3. Novices - Interview guide for researcher 
4. Novices - Search tasks script for participant  
5. Novices - Dialog command quick reference sheet 
6. HE - Information & Consent Form 
7. HE - Pre-interview email 
8. HE - Pre-interview questionnaire 
9. HE - Interview guide for researcher 
10. HE - Search tasks script for participant 
To do with participant: 
1. Make sure consent form completed. 
2. Ask if any questions about consent. Collect consent form. 
3. For HE Participants: Make sure Questionnaire completed. Make note of 
answers to be elaborated upon during interview. 
4. Explain segments of appointment: interview, search, “talk after” 
interview. 
5. Interview. 
6. Assign search tasks. Explain “think aloud.” Demonstrate using 
crossword puzzle. 
7. Provide participant with search task sheet and pen.  
8. For Novice Participants: provide command summary quick reference 
sheet. 
9. Participant does search tasks.  
10. Do “talk after” interview when search tasks completed.  
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A.2. Novices - Information & Consent Form 
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A.3. Novices - Pre-interview email 
 
Thank you for agreeing to participate in the pilot study for my doctoral research 
about the learning experiences of online searchers. You were invited to 
participate because you recently took coursework in online searching as part of 
your MLIS program. Participation will in no way impact your grades or student 
record at SLIS. 
 
As discussed, participation will involve an interview and hands-on searches 
using DialogClassic Web and require 60 to 90 minutes of your time.  
Your interview is scheduled for ____________.  
 
There is no direct benefit but you may benefit indirectly by learning further 
about online searching and the research process. We are unable to pay you 
but you will receive a Starbucks/Peet’s giftcard for participating. Short excerpts 
from the interviews may be used as quotes in publications from the research. 
Such quotes will be used anonymously and any identifying information that 
may be present in the quote will be removed. 
 
Attached is an Information & Consent Form to review and complete before the 
interview. If you prefer or have questions, we can complete the document at 
the start of the interview.  
 
Thank you again. 
 
Virginia Tucker  |  email: vt@virginiatucker.com 
Lead Researcher  | Study Site: http://www.iLibrarian.org 
Gateway Program PhD Candidate 
Queensland University of Technology 
Part-time Faculty 
San Jose School of Library & Information Science 
 
Dr. Judy Weedman  |  email: jweedman@slis.sjsu.edu 
Associate Supervisor 
Professor, San Jose School of Library & Information Science 
 
Dr. Christine Bruce 
Principal Supervisor  |  email: c.bruce@qut.edu.au 
Professor, Queensland University of Technology 
-------------------------------------------------------------------- 
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A.4. Novices - Interview guide for researcher 
 
Purpose: investigate the pre-existing search experience of the novice; understand past 
learning experiences that were significant.  
 
Neutral probes to have handy:  
What would be an example of that experience? Anything else?  
 
Preliminary: Go over the consent again, the agreement to be audiotaped, and other 
terms. Address any questions or concerns from the participant.  
 
Questions: 
 
1. How would you describe your level of online searching experience? 
2. What coursework have you taken covering online searching? (different 
settings: academic, professional organizations, vendor) 
3. What experiences have helped you learn to search?  
4. What specific learning experiences do you think helped to make you the 
searcher you are today? Probes (treat these as separate questions):  
i. something was really hard to understand, that gave you real trouble 
figuring out 
ii. something felt like a real breakthrough, an “ah-ha” moment 
5. Please describe one search experience in the past and what you learned from it.  
6. In your opinion, what are the key concepts you need to learn to be an expert 
searcher? Can you remember learning any concepts that allowed you to search 
in a more expert way? 
 
Preparing for the search tasks: 
Researcher will explain that  
• there will be a “script” provided with search tasks to be completed by the 
student  
• the researcher will be present throughout 
• the student is expected to “think aloud” and describe his/her decision-making 
and thought processes and internal questions or concerns during the searches.  
Researcher will give an example of “think aloud” and ask the participant to try it out to 
check understanding of the process. (Present participant with a crossword, for example, 
and describe the thinking that is occurring as it is happening.)  
Researcher will reiterate that  
• this is not an exam setting and there are no right/wrong answers; 
• the searches will be captured (showing the student’s input as well as the 
system’s responses);  
• the “think aloud” and interview will be audiotaped.  
Finally, researcher will explain that there will be an interview following the search 
session.  
-----------------------------------Search Session-------------------------------------- 
After search session: revisit questions above and also: 
7. What are your thoughts about the searches? What would you do next? 
8. (similar to question 6) In your opinion, what are the key concepts you need to 
learn to be an expert searcher?  These would be things that transcend the search 
engine you’re using. 
9. If notes were taken: Ask participant for permission to use.  
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A.5. Novices - Search tasks script for participant  
 
 
Please perform two searches using DialogClassicWeb on the topics described below. 
Please describe (“think aloud”) as you do the search, narrating the steps and decisions 
you are making.  
 
The purpose is to help you recall and verbalize your decision-making thought processes 
when you are actively in the process of performing a search. Feel free to jot down notes 
in the space below if you wish.  
 
1. Known item search:  
A friend tells you that in the early 1990s an attorney tried to use a parrot to testify 
in court in a murder case! Your friend is usually reliable but this story seems like 
something out of an old Perry Mason episode, not reality. See if you can find a 
newspaper article to verify if this happened or not. Try the New York Times 
retrospective database, File 471. 
 
2. Subject search:  
Imagine you have a client who needs information on the use of recorded books 
(like the new "playaways") in libraries, particularly their use by teenagers. Use the 
ERIC database only. 
________________________________________________________________ 
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A.6. Experienced Subjects - Information & Consent Form 
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A.7. Experienced Subjects - Pre-interview email 
 
Thank you for agreeing to participate in the pilot study for my doctoral research 
about the learning experiences of online searchers. You were invited to 
participate because you are a professional searcher with many years of 
experience in online searching.  
 
As already discussed, participation involves an interview lasting 60 to 90 
minutes. Part of the interview is conducting two short searches using 
DialogClassic Web. One search will use an assigned topic that requires no 
subject matter expertise. For the second search, please be prepared to 
conduct a search on a topic that you researched recently which was 
particularly challenging from the perspective of utilizing your search experience 
and particular expertise. Please feel free to modify the focus of the topic as 
needed in order to protect client confidentiality, if applicable. 
 
There is no direct personal benefit but you may benefit indirectly by 
contributing to the research process. We are unable to pay you for your time 
but will share the findings with you. Short excerpts from the interviews may be 
used as quotes in publications from the research. Such quotes will be used 
anonymously and any identifying information that may be present in the quote 
will be removed. 
 
Your interview is scheduled for ____________.  
 
Attached are two documents to review and complete before the interview: (1) 
Pre-interview Questionnaire; (2) Consent. If you prefer or have questions, we 
can complete the documents at the start of the interview.  
 
Thank you again. 
 
Virginia Tucker  |  email: vt@virginiatucker.com 
Lead Researcher  | Study Site: http://www.iLibrarian.org 
Gateway Program PhD Candidate 
Queensland University of Technology 
Part-time Faculty 
San Jose School of Library & Information Science 
 
Dr. Judy Weedman  |  email: jweedman@slis.sjsu.edu 
Associate Supervisor 
Professor, San Jose School of Library & Information Science 
 
Dr. Christine Bruce 
Principal Supervisor  |  email: c.bruce@qut.edu.au 
Professor, Queensland University of Technology 
-------------------------------------------------------------------- 
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A.8. Experienced Subjects - Pre-interview questionnaire 
 
Purpose: Establish profile of participant prior to the interview; use for 
demographics of study group.  Additional blank lines provided on actual 
questionnaire have been reduced to fit on one page in Appendix. 
 
____________________________________ 
 
Questions: 
1. Gender:  ___Male     ___Female 
2. Age:   ___Under 31    ___31-40   ___41-50   ___51-60   ___61-70   
___71+ 
3. Current Position(s): 
_______________________________________________________________ 
_______________________________________________________________ 
_______________________________________________________________ 
4. Education (Degree, Year awarded): 
_______________________________________________________________ 
_______________________________________________________________ 
_______________________________________________________________ 
5. What [other] formal coursework have you taken covering online 
searching?  
_______________________________________________________________ 
_______________________________________________________________ 
_______________________________________________________________ 
6. How many years have you spent as a search intermediary? _____ years 
In what subject areas?  ____________________________________________ 
_______________________________________________________________ 
_______________________________________________________________ 
7. Have you taught others how to search in a formal setting? Yes / No 
Please explain circumstances.  ______________________________________ 
_______________________________________________________________ 
_______________________________________________________________ 
8. Do you have experience developing, designing, or 
documenting search engines? Yes / No 
Please explain circumstances.  ______________________________________ 
_______________________________________________________________ 
_______________________________________________________________ 
9. Do you belong to any professional associations? Yes / No 
Please list.   _____________________________________________________ 
_______________________________________________________________ 
_______________________________________________________________ 
10. Please include any other information you consider 
significant regarding your professional experience as a searcher. 
_______________________________________________________________ 
_______________________________________________________________ 
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A.9. Experienced Subjects - Interview guide for researcher 
 
Purpose: explore the search experience and education of the expert; understand past 
learning experiences that were significant, either at the time they took place or upon 
reflection.  
Neutral probes to have handy:  
• What would be an example of that experience?  
• In what ways did that experience impact how you search?  
• Anything else?  
Preliminary: Go over the consent again, the agreement to be audiotaped, and other 
terms. Address any questions or concerns from the participant.  
Questions: 
10. How would you describe your level of online searching experience? 
11. How would you describe your professional experience as a searcher? (elaborate on 
answers in questionnaire) 
12. What experiences helped you learn to search? What learning experiences do you 
helped to make you the searcher you are today? Probes (treat these as separate 
questions):  
a. walk through experiences…start with where and when you first were exposed to 
searching, then tell about a time when  [helps with recall] 
i. something was really hard to understand, that gave you real trouble 
figuring out 
ii. something felt like a real breakthrough, an “ah-ha” moment 
iii. was there something that happened that made you feel like you had 
shifted from being a novice searcher to being an expert searcher 
b. on-the-job 
c. as a search intermediary 
d. when you were a student 
e. if applicable, when you taught others how to search (if applicable, based on 
questionnaire responses)  
f. follow-on to above question: what about times when you tutored others one-on-
one? 
g. if applicable, when you worked on the design of search engines (if applicable, 
based on questionnaire responses) 
h. any other experiences that contributed in a significant way? 
13. In your opinion, what are the key concepts you need to learn to be an expert 
searcher? Can you remember learning any concepts that allowed you to search in a 
more expert way?  [goes to TCs] 
14. Optional: What formal coursework have you taken that covered online searching? 
(elaborate on answers in questionnaire) 
15. Do you have any writings that document your learning experiences as a searcher? 
(the “artifact question”) Would you be willing to share these?  (artifact question) 
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Search tasks: (see participant’s sheet for this) 
I’d like you to perform two searches using Dialog, one on a generic topic and one on a 
topic of your own choosing. Please describe (“think aloud”) as you do the search, 
narrating the steps and decisions you are making. The purpose is to help you recall and 
verbalize your decision-making thought processes when you are actively in the process 
of performing a search.  
3. Subject search: (no subject matter expertise required)    
Imagine you have a client who needs information on the use of recorded books (like 
the new "playaways") in libraries, particularly their use by teenagers. Use the ERIC 
database only. 
4. Challenge search recalled: (may involve subject matter expertise)     
Conduct a search on a topic that you researched recently which was particularly 
challenging from the perspective of utilizing your search experience and expertise. 
Please feel free to modify the focus of the topic as needed in order to protect client 
confidentiality. 
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A.10. Experienced Subjects - Search tasks script for participant 
 
 
Please perform two searches using DialogClassicWeb, one on a generic topic 
and one on a topic of your own choosing. Please describe (“think aloud”) as you 
do the search, narrating the steps and decisions you are making.  
 
The purpose is to help you recall and verbalize your decision-making thought 
processes when you are actively in the process of performing a search. Feel free 
to jot down notes in the space below if you wish.  
 
1. Subject search: (no subject matter expertise required)    
Imagine you have a client who needs information on the use of recorded 
books (like the new "playaways") in libraries, particularly their use by 
teenagers. Use the ERIC database only. 
 
2. Challenge search recalled: (may involve subject matter expertise)     
Conduct a search on a topic that you researched recently which was 
particularly challenging from the perspective of utilizing your search 
experience and expertise. Please feel free to modify the focus of the topic as 
needed in order to protect client confidentiality. 
________________________________________________________________
__ 
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Appendix B.1. Participant Profiles 
 
Highly Experienced ‘HE’ Participants 
Note: A few of the HE participants asked me not to include their profiles 
because their information was sufficiently unique such that privacy could not be 
assured. 
 
Brenda ID04 
Brenda has been teaching online searching courses to MLIS students for five 
years and previously worked as a database content manager. She reports that her 
significant experiences as a searcher began while she was working on her 
Masters degree in anthropology. She also has a mathematics degree and an 
MBA. Brenda reports she has learned a lot about searching through teaching 
and what students “find easy to do and what sort of stumbling blocks they have 
in learning to search.” Academics: BA, Math; MA, Anthropology; MBA. 
Carla ID15 
Carla is an executive with a major search system vendor, describing part of this 
role as serving as ombudsman for professional researchers who are clients. She 
has been adjunct faculty at multiple universities in their MLIS programs and has 
served in leadership positions in professional organizations. She frequently 
speaks and professional conferences and workshops and, not surprisingly, was 
highly articulate in describing experiences and perspectives throughout the 
interview. Academics: BA and MA, History; MLIS.  
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Debbie ID16 
Debbie currently works as an independent information broker and consultant, 
specializing in health sciences, business strategy, and market research. She has 
extensive experience in corporate environments in special libraries and research 
and development. She also teaches online searching as an adjunct faculty 
member. Academics: BA, Liberal Arts; MLS.  
Harry ID20 
Harry is an instructor for a commercial search vendor and previously worked as 
a researcher and in reference services in business and finance. He primarily 
teaches librarians and graduate students. Harry travels frequently to present 
demoes and conduct one-on-one tutoring at conferences. For many years, he 
worked for a major newspaper as a research librarian. Academics: BA; MLS. 
Janice ID18 
Janice is a nationally recognized expert in medical information sources and 
searching; she publishes widely and conducts seminars for various professional 
groups. Her ‘day job’ is as director of information and educational services at a 
university medical library. Academics: BA, Zoology; MLIS. 
Kathryn ID05  
Kathryn has a chemistry degree and additional coursework toward an MLIS and 
an MBA. Her professional work has been in a variety of corporate settings, 
most of it as a search intermediary at a scientific research institute and later as a 
database product manager and information architect. She is active 
professionally both in chemical and information science associations. After the 
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recorded interview she told me her view that critical qualities for an expert 
searcher are an “explorer’s mindset” and a “willingness to experiment”—and 
wondered if some of that came from having a science background. Academics: 
BS, Chemistry; MLS and MBA coursework. 
Ken ID19 
Ken teaches graduate students, lawyers, and librarians about patent law and 
patent searching. He is an instructor for a search vendor, the U.S. Patent and 
Trademark Office, and adjunct faculty for multiple law schools and MLIS 
programs. He previously worked in the pharmaceutical industry as a patent 
specialist. Ken has maintained active status as a patent attorney. Academics: 
BS, Chemistry; MS, Information Systems; JD.  
Paul ID13 
Paul is the manager of client services for a scientific search engine and 
publishing company who regularly conducts training. He has been adjunct 
faculty for online searching courses for MLIS students. He previously worked 
for two other search vendors and his main subject areas are business, social 
sciences, and engineering.  Academics: BA, Communications; MLIS.  
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Raul ID17 
Raul had the most years of experience of all the HE participants (40) and had 
worked in public, academic, military and corporate libraries during his career. 
Currently he is working for a search vendor as its engineering content specialist 
and instructor. He has been adjunct faculty for a few years, teaching MLIS 
students.  Academics: BS, Geography; MLS.  
Stacy ID14 
Stacy has worked for different search vendors and database publishers and is 
currently working as an instructor and client representative for a commercial 
search vendor. In the past she wrote search documentation and her subject areas 
are primarily intellectual property and sci-tech. Her professional searching 
experience stretches back over 35 years and she described her first online search 
as having taken place via a telex machine.  Academics: BA, Biology and 
English.  
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Novice-Student ‘NS’ Participants 
Ariana ID06 
Ariana is currently working at a high school library and in her last semester in 
the MLIS program. She is active in professional associations for school 
librarians. She was exceptionally enthusiastic about participating in the study 
and the interview was shot through with stories about how much she had 
enjoyed her classes and creating a sense of community in the online learning 
environment. Academics: BA, Psychology.  
Don ID01  
Don has been working in academic and public libraries for 24 years and is a 
confident, persistent searcher and skilled in IT. English is his second language 
but he is completely fluent and has lived in the U.S. for almost 20 years. He has 
a strong musical background and is a self-confessed opera geek. When talking 
about his searching, he reported being “kind of a perfectionist.” During the 
subject search task he tracked down an appropriate controlled vocabulary term 
that few of the HE searchers located. I believe he would have continued to 
search for another hour if we hadn’t stopped when I felt he had exhausted the 
purpose of the session. Academics: BA, Economics & Music; MBA. 
Duncan ID07 
Duncan, in his 40s, had worked as a researcher before starting the MLIS 
program and considered himself to be a fairly sophisticated searcher. He had 
also completed reference internships during library school. His intellectual 
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curiosity and research experience were evident throughout the interview and 
search tasks. He   Academics: BA, Psychology.  
Evie ID08 
Evie described herself as a novice and said she felt she was still “slow in my 
searches” yet also “kept wanting to dig and dig.” She had completed an 
internship in a public library during the MLIS program. While studying for her 
BA degree, she did an honors thesis which she cited as a key experience in her 
early learning about how to search. Academics: BA, Communication, English, 
French; Certificate, Museum Studies.  
Frederick ID02  
Frederick worked in the “business world” (sales and marketing) for many years 
and reported being inexperienced at searching until he started the MLIS 
program. However, he said that because he had majored in history and also 
studied psychology that he had an understanding of “articles and things I was 
looking for and I remember consulting librarians at the school.” He added that 
“now [I got into this program] I feel like it’s obvious I need to be an 
information professional.” Frederick had some difficulty with the think-aloud 
part of the search session and needed regular prompting to keep talking but was 
very articulate in describing his thoughts and decisions. Academics: BA, 
History. 
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Fran ID09 
Fran had career experience with proprietary databases involving personnel 
records so had worked with different “commands and protocols” before starting 
as a student in the MLIS program. She was very articulate throughout the 
interview and think-aloud and her background in journalism was evident. 
Academics: BA, Journalism.  
Harriet ID10 
Harriet was currently working at a law firm as an analyst and has expertise in 
the client records database. She has also been involved with the redesign of the 
database as it moves to a new third-party vendor. With this experience her 
understanding of database structures was considerable and she described herself 
as “fairly advanced for a non-professional searcher.” She had also been to 
training workshops on Lexis and Westlaw, conducted by their client support 
representatives. Academics: BA, International Politics and Business.  
Vadia ID11 
Vadia was the youngest of the participants and had received her BA the 
previous year. She was completing an internship at an academic library. Her 
enthusiasm was unbounded throughout the interview and search tasks.  She 
joked that a colleague of her professor father, on hearing that she was studying 
for an MLIS, asked her if she still used Google: “As if, like, I would magically 
know how to find things without using Google!” Academics: BA, Liberal 
Studies.  
Wendy ID12 
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Wendy works in the children’s department of a large public library but also fills 
in at the reference desk so reported doing “searches for patrons of all ages.” She 
stated, “I enjoy the search process which I think makes me a better searcher.” 
This was evident during the search tasks as well. Academics: BA, Sociology.  
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Appendix B.2. Participant Data 
 
ID and 
Pseudonym 
Group Age 
Range 
Gender Location 
(U.S. 
Region) 
Interview 
Venue 
Interview 
Length 
(minutes) 
Years as 
professional 
searcher  
04 Brenda HE 51-60 F Pacific  In-person 53 20 
05 Kathryn HE 51-60 F Pacific  In-person 47 35 
13 Paul HE 61-70 M Pacific Virtual 73 35 
14 Stacy HE 51-60 F Central Virtual 54 30 
15 Carla HE 61-70 F Eastern Virtual 65 35 
16 Debbie HE 51-60 F Eastern Virtual 63 35 
17 Raul HE 71+ M Pacific Virtual 50 40 
18 Janice HE 51-60 F Pacific Virtual 68 35 
19 Ken HE 51-60 M Central  Virtual 75 40 
20 Harry HE 51-60 M Eastern Virtual 73 30 
21 Celeste HE 61-70 F Pacific Virtual 40 30 
01 Don NS 41-50 M Pacific  In-person 59  
02 Frederick NS 41-50 M Pacific  In-person 58  
06 Ariana NS 26-30 F Pacific In-person 76  
07 Duncan NS 41-50 M Pacific  Virtual 62  
08 Evie NS 26-30 F Pacific In-person 48  
09 Fran NS 41-50 F Eastern Virtual 68  
10 Harriet NS 26-30 F Pacific In-person 75  
11 Vadia NS 21-25 F Pacific Virtual 56  
12 Wendy NS 31-40 F Eastern Virtual 70  
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Appendix C. Survey of MLIS Searching Courses 
 
C.1. Schools Surveyed: Largest 25 
 
Schools & Enrollments – Largest 25 of 57 ALISE Schools Surveyed 
 
Name of University Enrollment 
FTE 
Total 
Enrollment 
North Carolina-Greensboro 199 308 
Wisconsin-Milwaukee 205 428 
University of Texas, Austin 217 242 
Buffalo 222 285 
Michigan 233 248 
Queens 234 522 
Toronto 234 326 
Drexel University 247 424 
University of Maryland 248 345 
Pittsburgh 253 393 
Long State 274 415 
South Carolina 281 451 
University of Washington 282 339 
Rutgers 290 360 
Texas Woman's 297 501 
Florida State 335 654 
Simmons 336 661 
University of Illinois 350 431 
Wayne State University 352 563 
Indiana University 416 537 
Dominican University 452 743 
Kent State 515 669 
North Texas 515 864 
San Jose State University 576.4 1422 
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 C.2. Respondent Schools and Course Names 
 
 
School Course Number of 
Respondents 
Rutgers University 530 Principles of Searching 2 
University of Michigan 665 Online searching and databases 1 
University of South Carolina  
SLIS 706 Introduction to Information 
Technologies 1 
University of Texas 
INF 382 Introduction to Information Resources 
and Services 1 
University of Maryland LBSC 650 Information Access 1 
University of Maryland 
LBSC 750 Information Access in an Electronic 
Environment 2 
University of South Carolina  
SLIS 706 Introduction to Information 
Technologies 1 
University of Illinois LIS 526 - Searching Online Information Systems 1 
Simmons University & GSLIS 
Usability Lab  
LIS 454 Digital Information Services and 
Providers (formerly “Online Information Services”) 1 
Wayne State University 6120 Access to Information 1 
Texas Women's University LS 5513. Online Information Retrieval 1 
University of Wisconsin-Milwaukee 774 Online Information Retrieval 1 
University of Wisconsin-Milwaukee 571 Information Access and Retrieval 1 
SUNY - Buffalo LIS 518-Reference Sources and Services 1 
Drexel University INFO 522: Information Access and Resources 1 
 Total  Number of Respondents 17 
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C.3. Survey Questions  
 
 
1. For your course __________________, please indicate which of the 
following you use: 
 
a. A command language search system (such as DialogClassic) ____ yes ____ 
no 
 
Please list the search system(s) you use:                                                                         
 
b. A search form, menu-driven system (such as EBSCOhost or website search 
engines like Google) ____ yes ____ no 
 
Please list what you use:                                                                                                             
 
2. In this course, do you require hands-on search time? ____ yes ____ no 
 
If yes, on which search system(s):                                                                                     
 
3. Are there other courses that cover online searching and make use of 
command language search systems at your university? _____ yes _____ no 
 
If yes, what are they? 
________________________________________________ 
 
 
If answer provided to Question 3, email was sent to instructor of that course. 
 
